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ButtHin of the Imperial JniMiifr. 


THB IMPERIAL INSTITUTE. 


The Imperial Institute was founded as the National Memorial of 
the Jubilee of Queen Victoria, by whom it was opened in Ma]^, 
1898. The principal object of the Institute is to proeHote the utili* 
sation of the oommerciid and industrial leseurees of the Empire hf 
arranging comprehensive exhibitions of natural pi^v||fa« especially 
of Iimia and the Colonies, and providhotg for the eoUeotion ail9 
dissemination of scientific, technical and commerciid infefwiatiiilia 
relating to them. Until the end of 1902, the Imperial Institute 
was managed by a Governing So^*, of which the Prince of VTales 
was President, and an Executive Uouncil, including r^resentatives 
of the Indian Empire and of all the British Colonies and Depen- 
dencies. In 1900, the building became the property of H.M. 
Govemmeift, by whom the western portion and gidleries were leased 
to the Gofeming Body of the Imperial Institute, the greater part 
of the eastern and central portions being assigned to the use of the 
University of London. In July, 1902, an Act of Parliament was 
passed transferring the management of the Imperial Institute^ to 
the Board of Trade, assisted by an Advisory Committee includinjg 
i< 0 pre 8 e]itatives of India and the Colonies, as well as of the India 
and Colonial Offices, the Board of Agriculture, and the Board of 
Trade. This Act took effect on January 1st, 1903. 

In accordance with the above Act, the Imperial Institute is now 
managed by the Board of Trade in consultation with the Advisory 
Comxmttee, through their Commercial, Labour, and Statistics 
Department, of which Mr. H. Llewellyn Smith, C.B., is Comptroller- 
General. 

The Board of Trade have appointed Professor Wyndham 
Dunstan, F.R.S., hitherto Director of the Scientific and Technical 
Department, to be Director of the Imperial Institute at South 
Kei^ington, with charge of the various branches of work there 
carried on. 

The work hitherto carried on by the Imperial Institute at South 
Eenrington and in the City for the supply of general commercw, 
statistical and tariff intelligence is now conducted by the Commercial 
Intelligence Branch of the Board <rf Trade, which, subject to the 
CamptroUer-General, is under the direction of Mr. Thonias 
Worthington* (See statement as to the work of the OommwW 
Intelligence Branch published in the “ Board of Trade Journal. ') 

The entrance to the offices and library of the Impeti|d Institute 
is at the West (Queen^s Gate) end of Imperial Lii^tuto Bead, 
South Kenrington. This gives access to the principal noOTf 
containing the mneral enquiry office, libraiy, reading rooms and 
the oolonml eonmrence rooms. 
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The firat floor eoixtamB the Geo^el offices, the Heterenoe Sample 
Room of the Scientific and Technical Department, the offices of the 
British Women's Emigration Association, and of the Colonial 
Norsing Association. 

^e second floor is entirely devoted to the laboratories of the 
Scientific and Technical Department. 

The public entrances to the Indian and Colonial collections ore 
at the East (Prix^ce’s Qat^ end and the West (Queen’s Gate) end 
of the Imperial Institute Koad. 

The Imperial Institute works in co-operation with the Com- 
mercial Intelligence Branch of the Board of Trade at Whitehall, 
with an enquiry office in the City (49, Eastcheap, E.C.) under 
the m a n agement of this Branch, and with the Emigrants' Informa- 
tion Office in Westminster. 

The hea^uarters of the Commercial Intelligence Bmnch of the 
Board of Trade are about to be transferred to City* premises 
(Portland Bouse, Basinghall Street), in which the present 
temporary Enquiry office will be absorbed. 


Indian and Colonial Economic CoUections. — ^The Collections of 
economic products illustrative of the commercial resources of India 
and the Colonies are arranged on a geographical system in the 
galleries of the Institute. 

Special Curators are appointed by the Governments of India, 
Canada, and the Cape ; whilst the operations of the Indian 
Section are supervisea by a committee appointed by the India 
Office. 


The Collections are open free to the public daily, except on 
Sundays, from 11 a.m. till dusk. 

It is intended, in consultation with the Governments concerned, 
to re-^range and make extensive additions to many of these 
oolleotionB, and this work is in progress. 


The following British Colonies 
by collections of their jiroducts :• 

Bhxtish Afaioa. 

Cape Colony. 

Nattd. 

Rhodesia. 

British Central Africa. 

Bast and West Afiican Settle- 
xttbnts. 

Madrittus. 

SeyohallciiL 


and Dependencies are represented 

Bkiush Australasia. 

New South Wales. 

Victoria. 

South Australia. 

Western Australia. 
Queensland. 

I^mania. 

New Zealand. 

Fiji. 
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Bbitish Ahevcca, 

DiMiliioii of Canach.. 

Nowfoundland. 

Bermuda. 

Bahamas. 

Jamaica* 

Barbados. 

The Leeward Islands. 

The Windward Islands 
Trinidad and Tobago. 

British Guiana. 

British Honduras 

Information concerning India and the Colonies, their commercial 
products, industries, tra£, prospects for emigration, &c., may be 
obtained on application to the Curators for India and Ceylon, 
Canada and Cape Colony, at their offices in the Sections^ at the 
Central Stand in the Galleries, at the General Enquiry Office, 
or enquiries may be addressed in writin g to the Director of the 
Imperial Institute, South Kensington, S. W. 

The Scientific and Technical Dq;»artm«it — The laboratories of this 
Department, which occupy the second floor of the Imperial Institute, 
were established chiefly with the aid of grants mm the Royal 
Commission of the 1851 Exhibition, in order to provide for the 
investigation of new or little-known natural products from India 
and the Colonies and of known products from new sources, with 
a view to their utilisation in commerce, and also to provide trust* 
worthy scientific and technical advice on matters oonneoted with 
the trade and industries of India and the Colonies. 

The work of the Department is chiefly initiated by the Govern- 
ments of India and by Departments of the home Government and 
the Colonies. Arrangements have been also made by the Foreign 
Office, whereby British Consuls may toansmit to the D^rtm^t 
for investigation, snch natural products of the countries in whidi 
they are appointed to reside as are likely to be of use to British 
manufacturers and merchants. 

Materials are first chemically investigated in the laboratories 
of the Department, which has a staff of skilled assistants, and are 
afterwards submitted to technical trials by experts attached to the 
Department and Anally are commerdally valued. 

Except under special circumstances mvestigations are not under- 
taken for private individuals. 

A fyw illustrations of the work the Department may be 
given here. 

(a) The examination of Indian jdants likely to be suiteble 
as tanning agents# pcinfeed to the eonolustoa toat several mjM 
pridmUy TOtumMto Bnxopeantammrs. Oim of theae (OfesefpMiia 


BarriaH Ivnu |ii(D TBS Baar* xha 
India. Tmaailail 

Ceylon, 

Strata Settlements apd 
Federated ifkhy States. 

Hong Kong. 

BritSh Bhm Bpmeo, 


Other Bamsn Pobsbssioiib. 
Malta. 

Falkland "islands. 
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digyna) was submitted to complete cdiemical investigation with 
very promising results. Tanning triiJs were next made on the 
large scale by one cf the tanning experts attached to this Depart- 
ment, whose results confirmed the conclusion that a valuable 
tanning agent had been found. On the publication of the report 
on the subject, which was widely noticed in technical journals, a 
demand almost at once arose for the material in England, on the 
Continent, and in America, and the authorities in India are now 
arranging for the commercial supply. 




A plant abundant in India (PodophylUmi Bmodi) was found 
on cPemical investigation in the Department to furnish the same 
constituents as the well-known drug of American origin, Podo^ 
phyllum peltatum. The co-operation of physicians at St. Thomas’s 
Mospital was secured, and preparations of the plant were ex- 
tensively tried as a drug and found to be as valuable as those 
made from the American plant. A considerable demand now 
exists for the plant, which has been officially recogni^bd by the 
Indian Medical Department, and arrangements are being made in 
India for a regular commercial supply. 


(c) The same practical result has followed from the chemical 
investigation of a plant abundant in the Egyptian desert (Hyoacy^ 
armcB mviicua) for which a commercial demand as a drug has also 
arisen. 


(d) The quality of the entire series of Indian coals has been 
experimentally ascertained. These represented the principal coal- 
seams of India, and the report has been in large request both in 
this country and in India. It has now been issued as an official 
paper by the India Office. 

(al The cause of the poisonous efiects produced, at certain stages 
of tneir growth, on horses and cattle by certain food grains and 
fodder plants of India and the Colonies has been investigated, and 
the nature of the poison and the conditions of its occurrence 
determined. 


(/) The chemical composition of india-rubber of various kinds 
derive from the Colonies which do not at present share in this 
trade, has been determined experimentally, and on the basis of 
these results commercial valuations have l^n obtained, and in 
some instances sales of consignments of the material have been 
effected. 

(0) CollectionB of minerals from British Central Africa, from 
Somaliland, and from Northern and Southern Nigeria have been 
chmnically examined. In certain cases where it seemed desixable, 
miner^a have been subjected to technical trial on the large scale 
by manu&oturers, and commercial quotations for the products 
obtained. Arrangements have also been made, through tiiis 
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Derartment, for the i^orking of mineral depoiits in tile Colonies 
by English firms. 

(h) The quality of leather tanned in several of the Colonies Im 
been experimentally investigated, and with the aid of experts its 
suitability for the English market has been ascertained and 
suggestions made for its improvement. 

(%) The chemical composition of certain oil-yieldiHg nuts sent 
by British Consuls in Brazil and Portugese Soulfe Africa, and 
from British Honduras, Fiji, and the Straits Settlements, has been 
investigated and their properties brought under the notice of 
British manufacturers and merchants. In several cases a ooa** 
siderable trade in these products has been brought about as the 
result of these investigations. 

(j) Scientific and technical information has been supplied as to 
the curing #f tobacco (Bermuda, British Central Africa, Bhodesia, 
and Assam), the working of mica deposits (Somaliland, India, 
and Southern Nigeria), the suitability of iron ores for smelting 
(India, British Central Africa, and Bhodesia), the production cu 
wood*pulp (Natal), the cultivation of Indian hemp, the utilisation 
of tanning materials (India and West African Colonies), the 
collection of gums and resins (Uganda and India), the distillation 
of essential oils (Fiji), and many similar subjects. 

It will be seen that the results of the work of the Department 
are often of as much importance to British manufacturers as to 
the trade of the Colonies concerned. 

A large room on the first floor, which formerly contained the 
library, is now occupied by a reference collection of samples of 
economic products, derived chiefly from India and the Colonies, 
which have been investigated and reported on by the Scientific 
and Technical Department, and as to which full information is 
available. 

The principal Technical Beports and Scientific Papers which have 
emanated from this Department since it was fully established in 
1896 have now been published in a single volume, which may be 
wrohased at the Central Stand, or on application by letter to the 
Director of the Imperial Institute (price 15s.). 

Idhrary and Iteadlug Booms. — The library and reading rooms of 
the Imperial Institute have been entirely re-arranged. They 
contain a large collection of Indian and Oolonim works of 
reference, and are regularly stmplied with the principal official 
publications of India and the Omonies, and with maw of the 
prindpaL newspapers and periodicals of tiie United Kingdoiii» 
India, and the Colonies. The libraiy also contains a collection 
of Indian and Colonial maps and charts. 


The 

Zastitute. 
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llie library and reading rooms are on the principal iloOF« 
and are entered through the entrance at the west (Queen’s Gate) 
end of the building. These rooms are available for the use of 
Life Fellows of the Imperial Institute, and of persons introduced 
by them. 

Colonial Conference Booms. — Three large rooms, specially decorated 
and furnished, are reserved on the principal floor for use by 
representatives of the Colonies for meetings and receptions. 

The Cowasjee Jehanghier HalL — The rooms in connection with 
this Hall are in the occupation of the Indian Committee of the 
Imperial Institute, whilst the Imperial Institute, the India Office 
and the London University have the right of using the Hall for 
lectures, meetings, &c. 

Unofflcial Societies occupying rooms in the Imperial Institute: — 

(a) British Women’s Emigration Associatioit — The British Women’s 
Emigration Association has been assigned an office on the first 
floor, which is open daily from 10 a.m. to 4 p.m., and advice and 
information respecting emigration and the prospects for women 
in the Colonies may be obtained there free of charge. This 
Association works in co-operation with the Emigrants’ Information 
Office in Westminster. 

([>) Coloxdal Nursing Association. — This Association has been 
asBi^ed an office on the first floor of the Imperial Institute 
(Boom 5). Its principal object is the selection of trained hospital 
and private nurses for tlie Crown Colonies and other British 
Dependencies. 
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InMMriiki 

Books (md Puhhcaiions^ exclusive of OovernyMi^i PuhlicoUioMf 
j^esented by Publishers cmd Others to ike Library of the Imperial 
InsiUfuie since Qist December^ 1903 . 


Gold Coast Native InRtitutions ... ... 0. Bayford. 

{Messrs. Sweet & Maxwell). 

Somaliland By 0. V. A. Peel. 

(Messrs, Itobinson & Co.). 

St. Helena By E. L. Jackson. 

(Messrs. Ward, Loch & 0o.). 

New Afriga By E. Descampa. 

(Messrs, LoWy Marston & Oo.). 

Nova Scotia and the Bay of Funday ... J. D. Potter. 

(Messt's. Byre & SpoUiswoode.) 

Directory of the Chief Industries of India (Messrs. ThowkerAOo,). 

Basutoland By M. Martin. 

(Messrs. Nichols A Oo.). 

Standard Fungicides and Insecticides .«• By 6. F. Strawson. 

(Messrs. Spottiswoode A Oo.). 
Pr^ress of the British Empire in the 

Century By J. S. Little. 

Commercial Geography of the World, 

Outside the British Isles . . ... By A. G. Herbertson. 

(Messrs. Chambers A Oo,). 

From Adam’s Peak to Elephanta By E. Carpenter. 

(Messrs. S. Sonnenschem A Co,). 
Trade and Travel in South America ... By F. Alcock. 

(Messrs. 0, Philip A Sons,). 

Sewage and Sewage Purification By S. Bideal. 

(Scm^itary Publishing Oo.). 

Australind,.. ... ... ... ... By H. Taunton. 

(Edward Arnold). 

The Native Problem By A. Davis. 

(Messrs. (Jhapman A Halt). 

Outlines of Geology By J. Geikie. 

(Edward Stanford). 

Nyasaland under the Foreign Office ... By H. L. Duff. 

(Messrs. G, Bell A 8<m). 
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Irnporial Fellowship of Self-Gk>verued 

British Colonies By Lord Norton. 

(Messrs, Rivmgton & Co,). 

The International Geography ... ... By H. B. Mill. 

(Messrs, G. Neunies <& Co.). 

Metallurgical Analysis and Assaying ... By W. A. Macleod 

and Charles Walker. 
(Messrs. Q, Griffin & Co.). 

A Review of Mineral Systems ... By the late Dr. E. J. 

Chapman. 

Index to the Transactions of the Institu- 
tion of Naval Architects. Vols. I.-XLII. (Se(yi*e(ary of the 

Institute.) 


Chemical Manufacturers* Directory of 

England and Wales for 1904 — ... (The Editor.) 

Proceedings of the Royal Geographical 
Society of Australasia; South Australian 
Branch. Vol. VI. ... ... ... (The Secretary.) 


Transactions of the Royal Scottish Society 

of Arts for 1903 ... ... ... ( The Secretary.) 


Queensland Geographical Journal, 1902-3 

Report of the Smithsonian Institution 
(United States) for the year 1902 

The Jubilee Volume of the Chamber of 
Commerce and Industries, Zegreb, 
Austria ... 

The Paper Mills Directory for 1904 


(Queensland Geo- 
graphical Society.) 

(The Secretary.) 


(The Secretary.) 
(The Editor.) 
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INDIAN AND COLONIAL. COLLECTIONS. 

NOTES ON RECENT ADDITIONS. 

Central Stand for PnblioatUma and Ea%n1iiin, — ataad has been 
opened in the centre of the main ffidlery .to facilitate the aneiRminig 
of enquirieB and the distribution of literature. PamphletBy circulisrBi 
handbooks, &c., containing information relating to tbe oommeroe^ 
agriculture, mining and other industiieB of the prbioipal RritiBh 
Colonies, and also to emifivation, may be obtained grataitondy* 
Oertain publications are for sale. (See lists on cover.) The 
publications of the Emigrants’ Information Office, established by 
the Colonial Office, may also be obtained. The principal Indian 
and Colonial newspapers may be seen on application. 

An officer oi the I^titute is in attendance at this Stand, which 
is in telephonic communication with the offices of the Curators 
and with the General offices in the main building. 

— A large number of the exhibits in this section have 
been re-arrange£ Preliminary lists of edible substances,” ** oil- 
seeds and oils,” gums and resins,” and dyes and tans,” have 
already been printed, and c<mies can be obtained gratis on appli- 
cation to the Curator of the Indian section, or at the Central stMid. 

An interesting collection of textile fabrics illustrating the use of 
wax, either for ornamental printing in relief on a coloured ground, 
or as a resist ” for protecting certain portions of a design from the 
action of dyes, has been arranged in the Indian section. A 
collection of samples of textile fabrics, including tweeds, serges, 
drills, twills, sheeting, towelling, &c., contributed by Bomroy 
and Madras manufacturers is exhioited in the East Gallery. 

CSaaada. — A comprehensive collection illustrative of the economic 
minerals of British Columbia, and also an exhibit of furniture and 
carriages entirely manufactured in Canada of Canadian woods are 
shown in the western end of the North Gallery. A new collec- 
tion of specimens illustrating the cereal resources of British 
Columbia has been added to the aection. 

Straits Settlements and Federated NUay States.— Considerable 
progress has been made in the re-organisation of this Court, on a 
plan prepared last year by Professor jPunstan, which was approved 
by the Government of the Straits Settlements, by whom the work 
of collecting and preparing in the Colony the new exhibits required, 
was entrusted to Mr. H. N. Ridley, M.A., IMreotor of wtanic 
Gardens and Forests at Singapore. Much assistance has kindly 
been ^ven by Mr. Lecmard VVray, F.Z.S., Curator of the Govern- 
ment Museum at Pera^, whilst on leave in this coontiy. 

The Straits Court is being re-modelled in acoordanoe with the 









^;eneral scheme for the improvement of the Collections, the object 
m M^w'being to vender the ex^ubits of 'greater value to commercial 
men, for educational purposes, and as a means of brin^g to 
public notice recent developments in ecopomic research. To this 
end the specimens have been thoroughly overhauled and a represen- 
tative series selected for exhibition. Temporary labels have been 
added giving information describing the collection and manufacture 
of important products, and the local uses of other products, many 
of which do not appear as exports. These temporary labels are 
being replaced as rapidly as possible by fuller, specially prepared, 
printed labds, and when this work is completed it will be possible 
for the visitor to learn, as Completely as the specimens allow, the 
method of cultivation, collection and manufacture of the products, 
and the uses to which they are put. 

The tin industry has received special treatment in view of its 
paramount importance, and a complete series of specimens and 
photographs, illustrating the modes of occurrence of the tin ores, 
the methods of mining and smelting, have been placed* on exhibi- 
tion with full descriptive labels. Specimens illustrating the appli- 
cation of tin to the native manufacture of articles of every-day use, 
such as bowls, tobacco boxes and trays, have been received recently 
from Singapore, and will shortly be placed on exhibition in the 
Court. 

The geology of the peninsula is illustrated by a set of 
specimens with notes on the occurrence, geological age, and 
economic importance of the several formations. 

Bice, sago, Bugai% rattan canes, gutta-percha, rubbers, dammar 
renns, fibres, gambler and other tanning matorials, dye stuffs, 
raioes, &o., are similarly represented by selected specimens and 
oMcriptionB of their collection, manufacture and uses. 

Statistical tables showing the area, population, revenue, expen- 
diture, trade and emorts, prepared by the local Government, have 
been placed in the Court. 

An important addition is a large map specially prepared for the 
Court, showing the several Settlements and States under British 
administration, the railways, and other features Of interest. 

When the new exhibits arrive and have been incorporated in the 
present collection the Court will give a full and accurate represent- 
ation of the ooonomio resources of the Straits Settlements and 
Kedevated Malay States* and prove an important factor in extend- 
ing public knowledge of the country and mrthering its oommeroial 
intoreBts. 


^ WMk Horth Bonojso.^A collection of the commercial products 
of British North Borneo, including timbers, coal, rice, sago, sugar, 
oofibe, cacao, pepper, tobacco ana (figars, camphor, gatta^ioh|k, 
dammhr, resi^ outoh and gambior, is on view in the North Gallery^ 
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BvttMn of the Im'pmial InetiMe. 


Weitom AoatralUu — Famitare nciaaii&ctiQred from the pnnoipid 
hard w<^8 of the State, chiefly Jarrsdi and Karri, illnatratiiig we 
adaptability of these woods for mouldings and turned work^ as well 
as their susceptibility of taking a high poHiAi and finish, is shown 
in the North Gallery. 

Quesnsland. — A collection of the more important products of 
Queenfl^d, especially minerals, and a large numbsi^ of photogra]^s 
is shown in the North Gallery. 

Kew South Wales. — A small accessory collection of hardwood 
paving blocks is on view in this Court; some of the specimens have 
been subjected to several years’ traffic in Sydney. The tduree 
varieties shown are “ black-butt,” “brush box,” and “tallow-wood.” 
A map indicating the distribution of the more important timber 
trees in New South Wales and Victoria has also oeen added to 
this section. 

Hong xSng — The exhibits in this section have been re- 
arranged. Two wall cases have been added showing speciznens 
of pewter, lacquer ware, earthenware and china. 

British Central Africa Protectorate. — ^The collection illustzating 
the resources of British Central Africa, situated at the west 
end of the Central Gallery, has been re-arranged and labelled. 
The principal products of the Protectorate are represented ; fore- 
most amongst these being (oofBse, which has recently become the 
chief article of export, and of which some good samples from the 
Shir6 Highlands are shown. There are also exhibits of rubber in 
the form in which it is brought in by natives, and of strophanthus 
seeds, a characteristic product of tropicid Africa, formerly used as 
an arrow poison but now exported in considerable quantity 
to European countries for use in medicine. A detailed description 
of these exhibits was given in the “ Imperial Institute Bulletin,” 
Vol. L, page 12. 

Zaniibar and Pemba. — Progress is being made with the re- 
arrangement of the exhibits in this section. The collection, which 
is located at the west end of the Central Galleiy, contains samples of 
the clothing worn by the natives, soap, wasl:wg blue, and speci- 
mens of agrioultural implements : the local produce is reimsented 
by samples of cloves, chillies and copra. The remainder of 
the exhibit illustrates the trade whicn is carried on between 
Zanzibar and the mainland. Statistical information oonceming 
the trade of the islands is supplied, and the new labels enlain 
the nature of the various articles which are displayed. For a 
fuller Booonnt see special artiole (p. 12). 
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SuUdin of the Imperuil InstiMe. 


NOTES ON THE ZANZIBAR AND PEMBA COLLECTIONS 
OF THE IMPERIAL INSTITUTE. 

The specimens included in the collections of Zanzibar and Pemba 
fall into three categories. There is the produce of the island, of which 
the most important items are cloves, copra, and chillies. The export 
of cloves amounted to 4,500 tons in the year 1902, despite the 
fact that the crop that year was the lowest during the previous 
decade. The bulk of this commodity is exported to Britiw India, 
but Holland and Great Britain also take a considerable proportion. 
A number of the exhibits come under the head of ‘'goods in 
transit.” These are raw materials, including rubber, hides, and 
ivory, which are transported from the mainland to Zanzibar to be 
transhipped to manufacturing countries. Similarly, a portion of 
the manufactured goods required by the natives on th^ mainland 
passes through the ports in the islands of Zanzibar and Pemba, 
which serve as distributing centres. With the construction of the 
Uganda railway Mombasa has entered into competition with these 
islands as a distributing centre. 

The third series of specimens is intended to furnish an indica- 
tion of the requirements of the natives in the matter of dress, 
washing requisites, and agricultural implements. The articles 
included under piece-goods are “ kanzus ” — white cotton garments 
which reach from neck to heel — cotton vests, loin cloths, or 
“ vikoi,” felt caps, and the cotton material, dyed indigo blue, 
known as “kaniki.” 

A number of the products of Pemba and Zanzibar have been 
examined and reported on by the Scientific and Technical Depart- 
ment of the Imperial Institute. These include specimens of rice, 
tanning materials, and dye stuffs, &c., and an account of these will 
be published shortly. 
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SutteHn of ike Impertol IneUMe. 

SCIENTIFIC AND TECHNICAIj 
DEPARTMENT , 

COTTON GROWING IN SOUTHERN NIGERIA. 

An ixnport&nt step has been taken by the Colonial OflBoe, in 
conjunction with the Board of Trade, in giving escrort aaristaiioe 
from the Imperial Institute to a project of the British Cottson 
Growing Association to start cotton growing on a large scale in 
Southern Nigeria. A detailed examination is to be made of 
several promising districts in the Protectorate in order to detcnv 
mine the suitabuity of the soil, climate, &c., for planting cotton, 
the most important of these districts being the Sobo Plains, near 
the coast, where the Ethiope and Jamieson Rivers enter the sea. 

In accordance with arrangements made between the Colonial 
Office and the Board of Trade, Mr. W. G. Freeman B.Sc*, of the 
Scientific^stad of the Imperial Institute, formerly of the Depart- 
ment of Apiculture of the West Indies, has just left England to 
co-operate in this matter with Mr. P Hitchens, a local Forestry 
Officer in Southern Nigeria, whose services have been placed at 
the disposal of the British Cotton Growing Association by the 
Local Government 

l.~REPORTS ON RECENT INVESTIGATIONS. 

OCCURRENCE OF THORIUM IN CEYLON. 

In connection with the Mineral Survey now proceeding in 
Ceylon in conjunction with the Scientific and Technical Depart- 
ment of the Imperial Institute, specimens of minerals supposed 
to be monazite and uraninite have been sent recently to the 
Imperial Institute for investigation. The first of these has proved 
on analysis not to be monazite but thorite, which is a silicate of 
thorium, containing over 66 per cent, of thorium oxide. The 
supposed uraninite has proved to be a new mineral which it is 
proposed to name thorianite. It contains 75 per cent, of thorium 
oxide (thoria) in addition to small quantities of the oxides of 
cerium, uranium, and lead* Thorianite is therefore richer in 
thorium than any mineral at present known. 

These discoveries in Ceylon of minerals containing thorium m4y 
be of great impotence to the Colony if the deposits prove to be 
extennve, since thoria is largely employed in the manufacture of 
incandescent gas-mantles. Ao^tional interest attaches to the 
mineral thorianite, which is strongly radio-active, and may prove 
to be a source of radium. 

The Imj^rial Institute expects shortly to receive farther speci- 
mens and information as to the oocuirence of these minerme in 
Ceylon. 
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SuUeiin of ike Imperial IneHMe, 


GUTTA-PERCHAS FROM THE STRAITS SETTLEMENTS. 


These samples of guttar-perchas were forwarded from Penang 
for the puraose of ascertaining their chemical composition and 
commercial value. 

The specimens received were as follows : — 

1. Sample of gutta-percha and about 50 lb. of dried leaves 
of the species of Palaquium (Palaqvium pustulaium?) known 
in the State of Perak as “ Gutta Taban Putih.” 

2. Sample of Gutta Simpor (Palaquium Maingayi). 

3. Sample of Gutta Taban Chaia (Palaquium poly^ 
anthum ?). 

4. Sample of Gutta Minjato’’ (Bassia sp.?) from Langkawi 
Islands. 

6 . Sample of Gutta Susu ” (Dyera sp.) from Langkawi 
Islands. 

0. “ Gutta Taban Merah ’’ (Palaqutum Gutta) from Penang 
forests. 

The spc^eimens Nos. 1, 2, 3 and 6 were collected under the 
supervision of European forest officeis in order to ensure their 
authenticity^ and thw therefore represent the products of the 
di-fferent species of Falaquium without any admixture what- 
soever. 

Information was particularly desired concerning specimens 
Nos. 1 to b, and of these. No. 1, Gutta Taban Putih, was stated 
to be the most important. This gutta is derived from a tree, 
probably Palaquium puafulatum^ though the species is a little 
uncertain at present, which is the most abundant of the 
Palaquiums in the State of Perak, as it will grow at 
elevations of over 2,000 feet. If the gutta-percha yielded by 
this species proved to be of good quality it was proposed to 
establish extensive plantations of the trees. 

Numerous proposals have been made during recent years to 
extract the gutta-percha from the leaves of the Palaquiums, 
thereby obtaining an earlier yield from the plantations than 
would be possible otherwise. A large sample of the dried 
leaves of the tree yielding the Gutta Taban Putih was for- 
warded, therefore, so that experiments could be made to deter- 
mine the amount and quality of the gutta-percha contained in 
them, and the feasibility of extracting it upon a commercipl 
scale. 
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D^er^tion of the samploi* 

No. 1. Ghitto Tabau Putih, from Palajtnum pustulaHmY 

The specimen was a conical mass which posiC^d a cm^dns 
colour externally, Taiying* from brown to bli|W*black| bot 
when freshly *‘at it was almost white within. li was hard» v«ey 
tenacious, and contained very little fpraij^^ matter. On im* 
mersion in hot water it softened, becomings plastic, but not 
sticky, and could be readily moulded, after which treatment 
it returned to its original condition on stan^ing^. 

No. 2. Qutta Simpor, from Palaquium Maingayi, This was 
a rounded cake, light brown externally, but whitish within, 
which had a distinct cinnamon odour, and contained a small 
amount of foreign vegetable matter. It was hard in the mass, 
but the inner portions were easily friable, whereas the outer 
layers were tougher and somewhat laminated; the greater part 
of the sample was easily reduced to coarse powder in a mortar. 
It became plastic, but not sticky, when immersed in hot water, 
and the water acquired a slight yellow colour. After this txoat- 
ment it hardened somewhat on standing, but exhibited little 
tenacity, readily breaking when bent. 

No. 3. Ghitta Taban Chaia, from Palaquium polyarUhum? 

The specimen was a small rounded mass, which was brown 
externally but much lighter within, and contained a small 
quantity of vegetable matter. It was hard in the mass, and 
exhibited considerable tenacity ; small pieces were s lig htly 
elastic, and softened a little when held in the hand. 'Wbm. 
placed in hot water it behaved exactly like the preceding speci- 
men, but exhibited much greater tenacity after cooling. 

No. 4. Outta Minjato, from Bassia sp, ? From the Langkawi 
Islands. 

The sample was a rectang^ar cake, dark brown extenially, 
but light hroym within, which exhibited a laminated appear- 
ance when cui^ and contained a slight amount of vegeteble 
matter. It was hard in the ^nass, but fragments were easily 
friable, ai^d it could be reduced to coarse powder in a mortar. 
When treated with hot water it formed a very soft, sticky mass, 
and communicated a slight yellow colour to the water, After 
this treatment it remained flexible for some time^ but fl|ially 
became hard and brittle, breaking readily with a short fractuare. 

No. 6. Gutta Susu, from Dyera sp. From the Langkawi 
Islands. 

This was a flat rounded cake, dirty white externally, but quite 
white within, and almost entirdy me from extraneous Timetable 
matter. It is probably identical with commercial Fontiauac*^ 
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(tee Imperial Institute Bulletin, YoL I., p. 65), wkich it closoly 
resembles in appearance. The sample was fairly hard in the 
mass, but small pieces could be moulded in the fingers, 
becoming slightly sticky. On immersion in hot water it 
softened, becoming quite plastic and rather sticky, and only 
hardened a little on standing. 

No. 6. Gutia Taban Merah, from Palaquium GtUla. From 
Penang forests. 

This was a rounded mass which presented a mottled appear- 
ance, the colour varying from light brown to nearly white. A 
fair amount of vegetable matter was present, chiefiy small 
pieces of bark. The material was very hard and tenacious. It 
softened in hot water, becoming quite plastic, but not at all 
sticky, and regained its original condition on standing. 

Chemical Examination, 

The^ samples were submitted to chemical examination m the 
Scientific and Technical Dejmrtment of the Imperial Institute, and 
the following results were obtained : — 
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Gutta Minjato ... 
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For oomparison, the peroeiitagea of g1itta> ream aViito: dirt lk|m €NtlO« 
been oaloulated for the dry material as loUoahi 


— 

^0. i. 
Oatta 
Taban 
Putih. 

Ko. 2. 
Untta 
Simper. 

No. 8. 
Ontto 
Taban 
Chaia. 

Ho. 4. 
Ontta 
Uinjato 

Na6. 

Qutta 

Stunt. 

-mtr — 

CHitta 
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Dirt and inooloble matter.. 
Ash (inolnded in dirt) ... 

88*6 

68-6 

8*0 

0*77 

46*6 

46*0 

8*5 

2*16 

52*6 

44*0 

34 

1*64 

26*0 

78*0 

6*0 

#0*7 

m 

76*0 

16*0 

9*0 

1*0 


These results show that the sample of Gutta Taban Merah, 
No. 6, which represents the highest class of gutta-percha, is of 
excellent quality, and far superior to any of the other specimens. 
The Gutta Tal»n Putih, No. 1, contains a much higher per- 
centage oh resin, and is, therefore, very inferior in quality to 
the preceding ; the gutta which it contains is strong, anu of 
good quality however Gutta Simper, No. 2, is also an inferior 

g rade of gutta-percha, owing to the presence of much resin, 
ut here again the actual gutta is of good quality. The Gutta 
Taban Ghaia, No. 3, is a very similar material to Nob« 1 and 2, 
but contains a little less resin, and its gutta is of rather better 
quality. The Gutta Minjato, No. 4, and Gutta Susu, No. 5, 
are not true ^t^-perchas, since they contain no propei guttta. 
The “ gutta ” obtained from No. 4 was a friable and aome- 
what waxy substance, possessing little or no strength, whilst 
No. 5, which resembles Pontianac, contained no gutta, but a 
quantity of rubber-like material, which was completely dis- 
solved with the resin on treatment with ether. Neither of these 
samples could be utilised for insulating purposes. 


For comparison with the foregoing results, some analyses by 
Dr. Obach of similar samples of TOtta-perchas of known 
botanical origin may be quoted (see journal of the Society of 
Arts, Vol. XL VI., pp. 12o and 127). 















iw mum m 


m 

SmlMm af $h$ Imp0tM IniMM 

The reeulti of the ohemical examination of iho piftpent M^vios mw 
Df samples are in general agreement with the pevious analfM 
just given. The sample of Qutta Taban Tutih analyeed hy m, ^frem^ 
Obach was of rather better quality than that ndw wder nntice^ ^ 
ivhereas the present samples of Gutta Simpor and Qnitta Tabm 
rhaia are distinctly better than the eiirlier specimiens. It will 
be noticed that the botanical sources of Gutte^Taban Putih and^ Mttta. 
Gutta Taban Chaia are transposed in the two earies. 

Commercial VahmUon* 

The samples were submitted for valuation end technical trial 
to manufacturers using large quantities of^gutta^percha^ who 
reported that, as the result of their examination, they valued 
the specimens as follows: — 

No. 1, Ghitta Taban Putih, 2^. per lb. 

No. 2, Ghitta Simpor, 6c?. per lb. 

No. 3, Gutta Taban Chaia, 2^. 4^. per lb. 

No. 4, Gutta Minjato, no use for insulating purposes. 

No 5, Ghitta Sueu, no use for insulating purposes. 

No. 6, Qutta Taban Merah, 6^. per lb. 

The price oi the last sample may be taken to represent the 
market value of the highest grade of gutta*percha, subject to 
fluctuations, and it is evident, therefore, that (^tta Taban 
Putih of similar quality to the present specimen will only com- 
mand one-third the price of this. It will be noticed, too, that 
a higher value is assigned to the Gutta Taban Chaia than to 
the Ghitta Taban Putih. The Gutta Susu would fetch the 
market price of Fontianac. 

Conclusions, 

This enquiry has shown, therefore, that the Ghitta Taban 
Putih is very inferior in quality to the Gutta Taban Merah, and 
that it is onfy worth about one- third the price of the latter. No 
information has been furnished regarding the relative yields of 

f utta-percha obtained from the two trees in these experiments, 
ut previous investigations upon this point seem to indicate that 
there is no great difference in this respect between the two 
species. If this be so, the establishment of extensive planta- 
tions of the trees yielding Ghitta Taban Putih could not be 
recommended in any locality where the much more valuable 
Taban Merah trees can be successfully grown, as there can be 
no doubt that the latter would give the best financial results. 

If the Taban Pnrih trees can be grown at higher altitudes than 
the other species, it would probably be advantamous to establish 
supplementaiy plantations of them in suitabm districts. The 
trees yielding Gutta Taban Chaia may also be worthy of further 
experiments it they are suitable foy cultivation in any districts 
where Taban Meriui trees ostnnot be g rown, since ^ gutta^ 
peroha'foriiisked.by them appear* to be slightly superior to the 
Ghitts TsKsn Putih. 
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BvUetin of the Imperial lealllMte. 

EztractioE of Quttft-poidMi front tho Loavoi 

About 50 lb. of the dried leaves of the tree yielding Gutta 
Taban Putih (Palaquium purtulaJtum P) were forwarded so that 
experiments could be made to determine the amount of gutta- 
peroha they contain, and the possibility of extracting it upon 
tnents* a commercial scale. It may be noted at the outset, however, 
that the examination of the ratta-perchas obtained from the 
trees has shown that Gutta Ts^an Putih is very much inferior 
in quality to Gutta Taban Merah, and this is also likely to be 
true in the case of the product from the leaves of the two trees. 
The problem of devising a suitable process for the extraction of 
outta-percha from leaves is a difficult one, which has not yet 
been satisfactorily solved, and at this stage it would be desirable 
in any experiments upon the subject to employ the leaves of 
the tree furnishing the best quality of gutta-percha. 

The leaves were ground to coarse powder, and were extracted 
in various ways by different solvents, with the resuU that they 
were found to contain about 2 per cent, of pure jgutta, together 
with a large amount of resinous substances. [&e guitta thus 
obtained e^ibited very good physical properties. sample 
of Gutta Taban Putih derived from the tree contained only 
tl6*6 per cent, of pure gutta, so that the above yield of gutta 
would indicate that the leaves contain 6-6 per cent, of gutta- 
percha of similar quality to that yielded by the tree. 

It is very probable, however, that the yield of gutta-percha 
obtained from dry leaves in Europe is much lower than would 
be obtained from the same leaves by treatment in the Straits 
Settlements. The gutta-percha in the leaves is in a very finely- 
divided condition, and is, therefore, extremely liable to oxida- 
tion, with the formation of resinous substances, so that owing to 
chanra during transport^ the quantity of gutta is likely to be 
considerably reduced. According to published statements on 
the subject, 9 or 10 per cent, of gutta-percha can be obtained 
from the leaves by extraction with solvents when the process 
is carried out on the spot. 

The possibility of extracting gutta-percha from the leaves has 
been the subject of many investigations during recent years, 
and numerous processes, many of which are protected by 
patents, have been already devised for the purpose. Most of 
these depend upon the extraction of the gutta-percha means 
of solvents, but others have been suggested in which the gutta- 
percha is obtained by mechanical treatment. Several of the 
extraction processes have been tried upon a commercial scale in 
Europe^ but for various reasons the results have been very un- 
satkmotoiy from a financial point of view, and it is beUeved 
that at the^ present time all the factories established in Europe 
have practically suspended operations. 
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It wx)uM ap|>ear from tha muiLta of these triah* tibat in Ord^ 
to make any process a success it will be neeeittai^ to wotk it 
on the spot, and that further experiments are required to dettisl!^ 
mine the particular method most suited to the local oonditiomk 
Many of the processes which have been sugweiied involve the 
use of solvents of low boiling points, and would be very difficult 
to carxy out in the tropics upon a large scale^ I'rom this paint 
of view a mechanical process would be mucb preferable if one 
giving satisfactory results could be devised. It has been stated 
that the quality of the gutta-percha obtained by mechaaiieal 
methods is better than that prepared by the use of solvents, fiat 
the yield is said to be very mu^ less. It would be well if this 
latter point oouild be definitely settled, and experiments m^ht 
be made to deteimine whether the yield could not be greatly 
increased by suitable treatment. A process depending upon the 
digestion and agitation of the crushed leaves with hot water 
in suitable machines may be suggested as one deserving experi- 
mental tnal. The ^tta-percha in fresh leaves could possibly 
be readily s'^parated by such treatment, and could be easily 
washed free from vegetable impurities. Machinery has ^n 
designed for extracting rubber from bark in this way, and is pt 
present being used in the French Con^ for the preparation ol 

root-rubber.” If such a process, suitably modified, could be 
used for extracting gutta-percha from leaves, it would probably 
be preferable to and cheaper than any method involving the 
use of solvents. 

It is understood that several processes are at present under- 
going practical trials in the East, and the results of these will 
afiord some indication of their suitability for general use, and 
the possibility ef their proving a financial success. It would 
probably be desirable to await the results of these trials before 
commencing operations upon a large scale in the Straits Settle- 
ments, and in the meantime to carry out some experiments upon 
mechanical processes as su^ested above. 

Another point which arises in connection with this subject 
is the possibility of obtaining regularly a sufficient supplv of 
leaves to make the industry remunerative. It seems probable 
that, whatever process be adopted, it could only be successfully 
worbd in connection with extensive plantations of the trees, 
and even then it may be doubted whether it would be advna- 
tageoue to pluck leaves from cultivated trees for purpose of 
extracting the gutta-percha from them. This point, however, 
must bo left for the consideration of the local authorities. 

In view of the great superiority of Gutta Taban Merah oret 
the other varieties of gutta«-percha, it would be desirable, in anv 
farther egqperixnents upPn tiris subject, to use the leaves of that 
tree, aa they would in all probability furnish the best resuHa. 
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THE COMMEBCIAL UTILISATION OF THE SEEDS 
OF THE PAHA BUBBEB TBEE 
(HEVEA BRASILIENSIS), 

The report on this subject which appeared in this Bulletin 
(1903, Vol. I., p. 156), giving a preliminary account of the 
result of a chemical investigation of the seeds carried out 
in the Scientihc and Technical Department of the Imperial 
Institute, has attracted considerable attention from planters 
and others interested in the cultivation and production 
of Para rubber. It may, therefore, be useful to give some 
additional information regarding the oil and other products 
obtainable from these seeds. 

Para Rubber Seed Oil . — This material possesses properties 
very similar to those of linseed oil, and should therefore be 
suitable for the preparation of paints and oil varnishe#, and for 
the manufacture of rubber substitutes, linoleum and water- 
proofing materials. It could probably also be used like linseed 
oil for the manufacture of soft soap, but its colour would pre- 
clude its employment for the preparation of hard soaps except 
in cases where there is a scarcity of cotton-seed and similar 
light-coloured, non-drying oils, ft is intended to make further 
experiments regarding its applicability for manufacturing 
purposes. 

Para Rubber Seed Cake . — As stated in the previous report, the 
cake left after expressing the oil from the decorticated seeds 
would probably be of value as a cattle food, since its calculated 
composition compares very favourably with the various cakes at 

E resent in use, and it is stated that animals readily eat the 
emels in the Straits Settlements. The suitability of the 
material for this pur])ose is being fully investigated at the 
Imperial Institute. 

A large consignment of the seeds has been already despatched 
from the Straits Settlements in order that technical trials upon 
a commercial scale may be conducted to determine the pro- 
perties of the expressed oil, and at the same time to ascertain 
the value and suitability of the rake as a cattle food by analysis 
and by feeding trials. 

A sample of Para rubber seed meal, prepared in the Straits 
Settlements from the seeds without separation of the oil, was 
also forwarded to the Imperial Institute for examination, but 
this material, in the form in which it was sent, was found to 
be imauitable for use either as a source of the oil, which had 
su^red .change, or as a feeding stuff. Since the meal was 
found to contain over 1 per cent, of phosphoric acid it npiighte 
be used as a dreeaing for grass land, in a similar manner^ 
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rape meal, lor whiok 4/. 10«. per ton U paid in thig country. 

The eample of meal sent for examination ooniained, in a 
decompose state, the irhole ol the oil originally present in #10 
seeds, and as the valuations indicate th^ #6 probable value ®» » gj* 
of the seeds as a source of oil wo^U be at least #0m JW- Oftae flin 

per ton, theij^ utilisation for the preparation of meal einrilar to BuhlAr 
the sample could not be recommended^^ The cake left after Tmk 
expression of the oil might be utilised for mawrial purposes, 
and it was, of course, with this object in view tflat the amount 
of phosphoric acid in the meal was determined, but here again 
it may be found that Para rubber seed cake will be suitable 
for use as a cattle food, in which case it will pTobably be too 
valuable to be used as d manure. 

All these questions are receiving attention in the Scientific 
and Technical Department of the imperial Institute, and a 
further report on the subject will be issued when the experi^ 
ments am completed. 


THE KESIN OF IIOPEA ODORATA FBOM BDEMA. 

A sample of this resin was forwarded to the Imperial Insti- 
tute by the Eeporter on Economic Products to the Qovem- 
ment of India, in order that it might be chemically examined 
and its commercial value ascertained. The resin is stated to 
be known in Indian commerce as Book Dammar,^’ and to be 
especially abundant in the South Tenasserim Division of 
Burma, where it is procurable at the rate of 4 annas per viss, 
approximately equivalent to lOs. per cwt. 

The specimen consisted of large, irregularly-shaped tears of 
a yellow colour, possessing a brilliant, irregular fracture, and a 
slight aromatic odour, resin melted at 115^ C., and 

yielded 0*56 per cent, of ash. Its saponification value was 
37*1, acid valim 31*5, and e>ster value 5*& It was completely 
soluble in turpentine oil and partially so in alcohol. 

l^e dammar resins of commerce are derived from a great 
variety of plants, an<r consequently present oonriderable varia- 
tions in composirion and properties, ao timt it is impossible to 
^nete for comparison analytic results which can 1>e reghided 
as typical of class m resins. The principal bc^moal 
sources^ of the aammars are as follows: — 
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Smnatra, or Eaat Indian Damin^r, Irpni AycUhis laranthi* 
folia, 

841 Dammar, from Shorea rchuHa, 

Gat’s-^e Dammar, from Hopea mieraniha>, 

Bose Dammar, from Vatica rassah 

Selo Dammar, from Arioearpus irUegrifolia, 

Black Dammar, from Canarium strictkm, 

and Canarium roHratum (?) 

In addition to these the Kauri resin of New Zealand, fur- 
nished by Apathis australis^ may also be regarded as a dammar. 

These resins are, as a rule, hard, and exhibit brilliant frac- 
tures, are partially soluble in alcohol, and completely soluble 
in turpentine. Their acdd values vary from 21 to 34*2 in the 
case of different specimens of Sumatra dammar ” to 73 for 
** black dammar.” 

The results of the chemical examination ^of the resin of 
Hopea odoToia indicate that it may be regarded as ft dammar 
resin, and may be classed with the better varieties. Specimens 
of this product were submitted to a firm of varniilh 4?aakers for 
technical trial and commercial valuation. They reported that 
the resin would be classed commercially as a second quality 
dammar, and that it could be used for the preparation of 
“ paper ” or crystal ” varnishes such as are employed for 
indoor decorative work. Its value at present would be about 
21, drs. per cwt. The demand for resins of this type is xui- 
fortunately somewhat limited, since varnishes made with them 
are not sufficiently durable to be used for outdoor work. The 
varnish makers, however, point out that if this resin could 
be procured in a “ fossilised ” form it would probably yield 
a varnish ns durable as that obtained from Manila copal, 
and that, although the price obtainable for the ‘‘ fossilised ” 
resin would be somewhat less than that quoted, the demand 
would be practically unlimited. 


GOMMIER BESIN FROM DOMINICA. 

This consignment of gommier resin waa forwarded by the 
Administrator of Dominica to the Hon. F. Watts, Government 
Analyticali Chemist to the Leeward Islands, who was then in 
England, in order that the commercial value of the material 
mij^t be ascertained. At Mr. Watts’s suggestion the matter 
was referred by the Colonial Office to the Imperial Institute for 
investigation. 







In the c^mi^4e«M^ ihoample it tinted ctaMMdit 

that th^ gopiWW tis^e ii ommm ootioSb^ in the loraitf 
o{ Bn4 th^th^ tetin it ttdlected hy iht numm 

and tisea locally fot ^ the j^irepaihtSh oi ana at 

inoente. The reain enndet eithedf ftom nathjlcal fitttott ct 
fmtn Cuts made in the bark$ it it at first^ an apMiey 
whitith, highly viscottB U^id> which aosta 
yellowish lumps, and eventually into natd, hfittle of 

white resin, and it it in the latter form th^ it it ntnally 
collected. The cost of oollectinff the Vesm m Dominica it 
stated to be from Sd* to 4d. per In, 

Small consignmenta of ihe n^erial have been sol4 in 
European markets from time to time, principally as a substi- 
tute for ^e elemi retin produced W the tree, vanarium teta- 
9nu7i0f oef&nrrinw in ^e nilippine Islands. On account of its 

S nefal resemmanee to true memi, gommier retin it coxnmoiily 
Lown as ^ dry/^ or West Indian memi. 

The present consignment of gommier resin consisted princi- 
pally of large flattened lumps of hard resin, somewhat dirty 
externally, but snow white internally. When examined under 
the microscope these lumps were forind to consist almost 
entirely of a substance crystallising in minuite needles. There 
was also present a small proportion of lumps of soft resin which 
was slightly yellow, and generally contaminated by pieces of 
bark, earth, small stones, etc. This soft resin was c^stalline 
only on the surface. 

The material had a pleasant aromatic odour, which was 
especially marked in freshly broken pieces of the softer resin. 

Chemical Analysis of the Gommier Res^n, 

As the hard and soft ream differed materially in composition, 
representative specimens of each kind were selected for 
analysis. The results of this investigation are tabulated below, 
the corresponding figures for commercial specimens of elemi 
resin being added for comparison: — 


Gommier Bbsix. 

HaT 0 . Seft . Klbmi Bbsir. 

Saponification value 24*7 ... 41*6 ... 25*72 -49*98 

Acid value ... 14*1 ... 87*3 ... 17*7 -24*48 

Ester value ... 10*6 ... 4^ ... 7*64 -26*99 

Ash 0*08%... 0*36%... 0*028- 0*98% 

Melting point ...168^-164° Below 100® 0. — 


The hard resin is completely soluble in alcohc^ and partially 
so ip turpentine oil, whilst the soft resin is entirely soluble in 
turpentine oil and only partially so in alcohol. 

l^ese results indicate that the West Indian resin is probably 
similar to true elemi in composition, but the exact di^Offiioce 
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Tke principal pirrpoa^^ to whicli cAen^ iosiu iji applie4.‘'a>re 
the preptmihm of printing inks and tke wanuf a6ture of epint 
vati&fihes, olthoii|;}i h sj^sdl Quantity is also used in nie^icine 
Specisnens of gommier i^esin were suhiniMed, lo inimt^imuTers 
of pt^ting inks and to va^mish. niaketa> two both reported that 
the»&ft gommier resin Would ansW^Hlj^eir purpoaSii M wdll 
ns eletni. ' Other , sampled were tnen^ tplnmttea to bibkers 
for valuation. They stated that the mateirial was somewhat 
dirty, and would only be worth from 17«. to tSs, pAr o^., a« 
compared with 60«. to 65«. per oWt. obtainable for true eleitfi- 
This* difference in price is probably to be accounted for b^tlue 
fact that elemi is usually sold in this country in a compara- 
tively fresh and soft condition, and that it is generally fairly 
free from dirt. * * 


It is probable that gommier resin, if exported in a fresh and 
clean condition, would realise prices mpre nearly equal to 
those obtained for true elemi. 


SALT FROM NORTHERN NIGERIA. 

Two samples of salt \^ere forwarded to the Imperial Institute 
by H.M> Acting Commissioner for Northern Nigeria, with the 
request that full infoimation as to their commercial value 
might be obtained. 

It was stated in the iu^companying letter that the samples 
were obtained from the Muri Province of the Protectorate^ but 
no information was given either regarding the deposits furnish- 
ing these products, or as to whether the samples consisted 
merely of the crude mat^al fts collected or of salt prepared 
fppm this by native methods. 

Th^ samples were analjwed in the hsboratories of &e Soien- 
tifio and Te^iCsJ Departmental the Imperial Instrttlte^ with 
the following results: — 
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, Dried at 
100® C. 

4i* 

Aeceivsd. 


SodtSmPlilofidi', NaCl 

PpiSMilBii oblom^e, KCl 

OaddmSCbloride, GaOlj, ... 
Msgaoiiwn chloride, HgOl^ «. 

Sulphstn soluble in water 

Hatter insoluble in water 

Moistutii by difference « 

Pei cent. 
SS*8| 

7d» 

oes 

tmoe 

088 

11*21 

Pei cent. 

2-69 

0*78 

trace 

0 48 
ml 

Pei oeaS^ 
86*49 
0*61 
tefi 
0*69 
nil 

0*16 

10*71 

Per cent. 

96*76 

0*69 

2*6$ 

‘ 0*78 

nil 

1 0*17 

xnl 


These results show that the samples contained an unusually 
high proportion o| calcium chloriae, and as a consequence of 
the presence of this impurity they were abnormally moist, 
since calcium chloride has the property of absorbing moisture 
from the atmosphere and retaining it. The other impurities 
contained in the samples were present only in small quantities, 
and were such as are frequently found in commercial salt. 

Since calcium chloride is very soluble in water it was 
obvious that these samples of salt could be greatly improved by 
solution in and re-crystallisation from water, and it was 
found that by a single treatment of this kind perfectly white 
crystals of salt coiud be obtained from both samples. The 
purified product so made from No. 1 contained only 0*36 per 
cent, of Calcium chloride, and that from No. 2, 0*47 per deni, 
of this impurity, the rest being praoticallv pure salt. These 
quantities of impurity are not in excess of wose feund in many 
of the purified salts of commerce. 

Crude, impure salt of the quality represented bv these 
samples urould be of Tory little value in eommeroe, but the 
refined products, which could be obtained by diissolvin^ these 
s^ts in hot water^ allowing the solutions to deposit suspended 
imluble matter, and then oimioUising out the soli would he 
similar in composition to the white salt of Burepean tmjo^ 
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Itnnllonl f< 0 .b. at an English port 

iilMb.' In 1901 salt to the irhlne israe impbHM into 

Northern Nigeria, and in 4^2 thl^ Tthi6 of this 

rommodity into the Protectorate to 7^266/.^;, it Sb, there- 
fore, a matter of ^eat ^ iinportance td thb country that an 
investigation of the extent of the salt dd^sits in the* Province 
of Muri should be carried out, and the possibility, or Otherwise, 
of establishing a salt industry in that district ascertained. 


STARCH PREPARED FROM THE BREAD-FRUIT TREE 
IN THE SEYCHELLES. 

Two small samples of powder prepared from the h^ead-fruit 
tree were forwarded to the Imperial Institute .by* the Governor 
of Seychelles, with a request that a report upon their com- 
position and commercial value should 1^ furnished. It was 
stated that the samples were prepared in the island of Praslin, 
near Mahe, and a copy of a report by Dr. Denman, the chief 
medical officer, upon a previous sample of the powder was 
enclosed. From the latter it appeared that the powder was 
practically pure starch. 

The two specimens were labelled as follows: — 

(I.) “ Etat naturel de la f)oudA*e^* and (IT.) “ La memo poudre 
tcmisSe'* 

(I.) Etai naturel de la fxmdre** 

This specimen consisted of about 200 grams of a whitish 
powder, which exhibited a faint yellow tinge ; it contained 
numerous small hard lumps, but these could be readily reduced 
to a fine powder. The sample possessed a slight odour, 
resembling that of arrowroot, and had a starchy taste. 

(II.) “ La mime fmdire tamMe/* 

This was a very fine whitish powder, which also exhibited a 
faint yellow tinge. It was perfectly from lumps, possessed 
the same odour and taste as the preceding s^imen, and olosely 
resembled finB wheat fiour in appearance, sample weighcfd 
about 150 grams. 
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l^ese anaiysesp confirmed 'by microscopical examination, 
shotr tliat the powders consist of practical|^ pure starch, the 
percentages in the dry material being 98‘7 and 99*4 respec* 
tively. Smal\ dmopnts of ash and fat were present in. both 
samples, the pemihtages being almost the same in each ca^, 
and in the uneilted sample there was 0*58 per cent, of proteid* 
The specimen o£ the sifted powder was submitted for valu- 
ation to brokers who were informed of the results of the 
chemical examination. So fai as can be judged from the small 
sample available, they think that there would be a good 
demand for the material at about £7 per ton, c.i.l London^ 
but point out that a definite opinion cannot be expressed until 
a larger sample of about 10 lb. is submitted for practical trials. 
They state tnat it would not be advisable to forward consign- 
ments without an order, and that the material would have to 
be available in large quantities, say from 100 to 200 tons at a 
time, before buyers would be disposed to take it up. 

The present price of American powdered starch is about 
82. lOf. per ton in London, so that the value of the Sey- 
chelles product might improve as it becatne knCwn on the 
market. 
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AETIFICIAL VANILLIN AND ITS SIMELOTMENT AS 
A SUBSTITUTE FOR VANILLA. 

Vauillin is the constituent to wHicK vanilla owes its aroma 
and flavour. It was discovered in 1868 by Gobtey, and was 
subsequently investigated by a numbej: ^ cnemisti^ notably by 
Tiemann, who first prepared it artificially from coniferin, u 
glucoside found in certain coniferous plants. Since that time 
a number of processes for the artificial preparation of 
vanillin on a commercial scale have been devised. The first 
of these to meet with commercial success was that of De Laire 
(English Patents, 1890, No. 17,647 ; 1891, No. 17,*i37), who 
usea as a starting point eugenol^ the substance to which oil ot 
cloves owes its characteristic odour. De Laire^s process, either 
in its original form or slightly m6dified, was worked com- 
mercially ill France and in Germany during the period 1891- 
1896, without producing any material change in the price of 
sranillin. About 1897, however, a period of competition set in 
between the various makers, which was further accentuated by 
additions, in F.rauce, Geiniany and Switzerland, to the number 
of firms manufacturing vanillin. The result has been that the 
price of this product, which was 9/. per lb. in 1890, has steadily 
fallen until in November last it was quoted at 1/. !«. 4c?. per lb. 

Tt is probable that all the vanillin so far placed on the market 
has been made from eugenol, and its price has therefore been 
governed by that of oil of cloves as the law product. In 1901, 
however, a patent (No. 310,983) was taken out in France by 
Vigne, in which an electrolytic method for the preparation of 
vanillin from sugar was described. If the claims of tne inventor 
are borne out by practical trials on an industrial scale, it is 
probable that a further reduction in price may be expected, 
owing to t]^ great difierence in cost oi the two raw products, 
eugenol andl sugar. 

There is no trustworthy information as to the extent to which 
artificial vanillin is manufactured and used at the present time, 
but to judge from the number of firms engaged in its production 
the amount must be considerable. 

As twards the effect of the manufacture and sale of 
** artifioi^ vanillin ” upon the demand for vanilla, it is remark- 
able that this has up to the present been comparatively slight. 
When it if considered that vanilla is employed principwy^as a 
favouring agent, and that its value in this respect depends upon 
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quantitlel o| other aromatic^ subAtanoes pn^eemt in &il {nodi. 
Some eti^eiiiie in faTdur of this view is fiimisWc} by the iMe* 
ments made^e^ va^ous times by ohemists who have eicamitied 
particular vaMeties of vanilla, and have isolated, in addition 
to vanillin, small quahtitibs* of heliotropin, bensoio « acid, &o« 
These substances are, > however, both cheap and readily obtain- 
able, and if necessity arose it would be a very eas^ matter to 
mix them in a proper nropbrtion with vanillin m order to 
modify the flavour of the latter in the required directioiL 

The foregoilig statement of the present condition, 4 ^l<vanilli|]; 
manufacture inmcates clearly the possibility in the near luturO 
of the replacement of vanilla as a flavouring agent by vataiUin. 

It is difficult to obtain reliable statistics of the production 
of vanilla siiice the cultivation of this product is so widely 
distributed in tropical countries, and the imports of it into th# 
principal consuming countries are comparatively of so little 
value that they are rarely separately given. The United States 
Trade Returns for 1902, however, give a table of the imports 
of vanilla into ihat bountry for the decennial period ending in 
1902, of which an abstract is given below: — 


Itn^toris of VamUa into the United States of Amerioa, 


Tear 

Weight. 

Value. 

Avsiags Yaluf 
per lb. 




Lbfl 

Dollani. 

Dollam 

1894 ... 



) 71,658 

727,868 

4-2 

1896 ... 



HS5,768 j 

1,018,608 

4-2 

1899 ... 



272,174 1 

1,286,412 

4-8 




256,986 1 

1,209,884* 

4-7 

iTTTvPH 



246,988 1 

876.299 

8*6 

1909 ... 



861,789 

859,899 

2-8 


These figures show that, although t&ere is at mroseiit no falling 
ofl in ifio demand for vanilla in the United IStates, there has 
bebn a great decline in value. 

The mine, state of things is shown by the results of Ihe twm 
auctions held in Xionden in^ X'ebruary 
last year. At the {omer 2,800 tins were s^ and at 
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latter 1)410 Ytins. These quantities ^ in excess of thoteiot 
former years^ The prici^s obtained in February ranged Ir^m 
22s. 6<2. per lb. for best qualities, to 14s. 6d. for somewhat short, 
chocolate-^coloured beans, and 7s. 6df. to'lls. 6<i. for “foxy 
brown” beans. In November the beslt qualities z^alised only 
17s. to 19s. 6d. per lb., short beans from 8s. 6^. tp 11s., and 
poor qualities 4.<. to 7s. per lb. 

It IS almost impossible to give accurately the total annual 
production of vanilla at the present time, but it may be 
estimated at about 350 tons, of which about 150 ions are 
produced in the British Colonies and Bourbon, and the 
remainder in Mexico. Such statistics as are available indicate 
that the total production has remained almost stationary during 
the last few years, the increased output from Sevchelles and 
Mexico being compensated by smaller exports from Mauritius 
and Bourbon. This being the case it is evident that the 
depreciation in value of vanilla must be ascribed c^most en- 
tirely to the competition of vanillin as a flavouring agent. In 
this consiection it is desirable that it should be known that 
the so-called “ artiflcial vanillin ” is identical in every respect 
with the vanillin contained in vanilla, and to which the flavour 
of the plant is chiefly if not entirely due. 


THE CULTIVATION OF THE CENTRAL AMERICAN 
RUBBER TREE, {CASTJLLOA ELAJSTICA,) 

The United States Department of Agriculture has iwcently 
issued a pamphlet^ — Bulletin No. 49, Bureau of Plant Industry 
— up<m mis subject, written by Mr. O. F. Cook, who gives the 
results Qi a preliminary study upon the cultivation of Castilloas 
in GuatemCda and Southern Mexico. The work was chiefly 
undertaken with the object of ascertaining whether the 
trees coUld be successfully introduced into Porto Rico and 
the Philjippte^> information alrea.dy obtained is 'con- 

sidered to M distinctly promising from this point of view. The 
investigation is being continued by Mr. Cook, so that a forther 
bulletin upop the subject may be anticipated, but it was 
thoughts deiprable to publish a preliminary account of the 
experiments and observations, together with references to work 
upon other rubber-yielding plants which may have a bearing 
upon the cultivation of the Central American rubber tree. The 
buUet^ forms a convenient summary of the informatioi^ at 
present availab)|k^ upon the subject, and the following account 
will indicate the scope and character of the work. 
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9Xe oultivittiiin of^rubber \x^ ia only in an^'vlpittrim 
elfbf^ at tke niheaent timo, but di^rin^f xneeni yearii f^ardeSriM^ 
pr^reos baa .been mf^Ae, and the condition# ol an^eaa are bov 
mueb more clearly understood tban formerly. Tke onltiyatien 
of GaatiHoae has men chiefly taken up in Central America and 
Southern Mexico, hnd a short tiifle a^o it waa aacertmned that 
26 companies in Mexico poeseased plkntatidnii ^covering 
acresi, and containing 5,443,106 trees. The tc^l area deyotcd 
to the otitiTation of Oastilloa in Mexico alone is estilHalad at 
about 1^0,000 acres, whilst numerous plAntations have been 
establith^ in the other Central American countries and also 
m Columbia nhd Tenezuela. 

BotameaZ ehdraeiers — The first description of CaUdloa 
elasttca was given by CerVantcs in a paper read in the City 
of Mexico on 2nd July, 1794, in whiw the generic name of 
the plant was written Castdla, Subsequently this name became 
changed CaUdloa, byiprhich the plant is noie universally 
known, but Mr. Cook proposes to go mck to the origiaal fom^ 
Castilla, according to the recognised rule of botanical nomen# 
clature. In this abstract, however, the current fonn of tjbi 
name will be retained. ^ ^ 

In 1886 Sir Joseph Hooker described four specie# or varieties 
of Castilloa depending principally upon ihe characters ol tlie 
fruits, but he did not assign new botanical names to thnm* 
Later, Koschny has asserted that there are four distinct smcies 
of Castilloa existing in the forests Of Costa fiicft, and has 
described them as C. nlha^ C» ni^ra, C, rubra and f7. Tiinu. The 
first three of these yield rubber, whereas the fourth lUmishes a 
brittle resinous product called ** gutta-percha by the col- 
lectors.^ The seeds of the different specie* are stated to be 
quite indistinguishable, but the trees themselves ctm b# recog- 
nised by the characters of the bark, the colour of vdiich is 
indicated by the specific names of the rubber-yiejldiii^ 
Koschny considers that C. aiia is the only specif suitable fo# 
cultivation, and thinks that the poor results which have been 
obtained in certain districts from cultivated Castiljoas were 
probably due to the fhct that the wrong species hfal^been em- 
ployed for the experiments. 

USt, Cosk^ lemd that the most ocnspicuimi 4h|lerenoe 
whidi could be detect^ between the Oaiti]|lMi^ m Alta 
Vena Pajl^ in Eastern Ghiatemala, and that or we ^flolmnUsoo 
district of Southern Mexico! was in the ioaljilr tif tiie 
male flower clusters, which in the former ’•'Case vre[*fe ICM^ 
and more dosely adpressed than in the latter. Xi is^tatsfa in 
a footnote^ however, that further investigaiiiUf |ln# shown tliat 
more than one species of Casiillce is being ctlll| i^ in Oont^ 
America and^Mexico, but detailed informaticii the pa&adt 
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ill not yet available. It would be a considerable advantage” 
l^anters if the alleged differences in the rubber.yieidihg 
qualities of the several species of Gastilloa could be Mlly in- 
vestigated and finally settled, and it is to be hoped that the 
work now in progress will accomplish this. There is no doubt 
that the species of Castillos^ known by the natives as ule 
macho,” furnisl^es little or no rubber, but the published state- 
ments regarding the rubber-yielding species require further 
elucidation. 

The bulletin contains a complete botanical description of 
Gastilloa, in the course oi which its curious habit of producing 
temporary deciduous branches in the early stages of its growth 
is noticed. As a rule the true or permanent branches do not 
appear before the third or fourth year. 

Distrihtiiion . — It seems probable that wild C'astilloa tiees 
occur in all ‘the forests of Guatemala, with the exception of 
those which are too Wet, and they are found thei<& at con- 
siderable altitudes, though the yield of rubber diminishes as 
the altitude ihcfeases. In some districts the trees yield a thick 
late?: -which does not flow readily and coagulates in the 
incisidu^ to' form shreds of rubber which when aggregated 
constitute the scrap rubber of commerce. In this feature the 
trees differ from those of Southern Mexico, as well as in the 
character of the Scales of the male flower clusters. The most 
pW>ductive nibber districts of Guatei^vala are situated in, the 
neighbourhood of La Qomera, near the Pacific coast, where the 
est^lisliiiieat of plantations of > the, trees has just been 
commeffcied, 

I? $outhem Mexico wild Gastilloas ate more common, being 
very ntumerous in the neighbourhood of ^apachYila and La 
Zaouulpa. They arO occasionally found in the rather bpen 
fo]:este near the coast about San Benito, but do not oconr.on 
the Is&muQ of Tehuantepec between Juile and ' San * Juan; 
Evangelkte.' They are met with in the region about1|^M,^ Wh^ 
north lu^ south, bqt only sparingly, and there is no^igadtea^icm 
that the'izues were evjir abundat^t in this district. 

All tib.e wild Caetillda trees seen in Guatemala and Sqitthem, 
Mexico are described, as of medium rather than large 
and of slender habit. The largest was fpdnd neafiTapaehula, 
and had an ^tkniAed height of 80 ft. and a 'curcu&terendf Vf 
7 ft« at from ther ground.” 

Prom hi^ obsei^ations, Hr. 0(M>k conclude that tUb distmote 
which well adapted for the cultivation of CaetiBoa in 
SoUtheiiifMelrioo an<T Central America, are much more limited 
than is aupposed, an the presence of wild trees is 

insujSioieiitUvidmee that a locality % suitable fof netaUiah- 
ment ofiij^ltntations. 
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tlyUiva^ion and Pro^a^cdion ^ — A question wUok hjss aroused Vlis CNlM 
oolisiderable discussion m connection with the cuHiTStliin oC 
Ga0tilloa trees is whether they require to be shud^ by lafger^ Oiii||0 

trees or whether they can be grown successfully in situatiwh — injigf^ 

where they wUl be exposed to fpll sunlight. Opinions U|NMI, 
this point are exceedingly varied^ some uuthnritiM adTocating 
that the trbes should be growp linder forest condilipnB, others 
that they tnrive best in peifectly open situations, ^Silst others 
again prefer conditions intermediate between these two ex* 
tremes. It is quite possible that the question does not admit 
of any general solution owing to the fact that the most suitable 
conditions may be determined by the local peculiarities of 
climate and Soil, but it seems probable that the two latter 
methods are much preferable to the first. % 

The author claims that Castilloa is not # genuine forest tree, 
and that in the wild state it thiives belrter in open^ situations 
than in She denser forests. This vi^w was also adop^ by 
Kosohny, who states that C\ alba, the ofiijjr spssfies which he 
considers suitable for cultivation, is never found in the deep 
forest, but in more open places* where the loKage ocm receive 
the sunlight. It has been clearly demonstrated that in oertpan 
districts the cultivated trees thrive best in fairly open’sitfia- 
tious, and that even young seedlings do not sufler ‘lvo|n full 
exposure to the sun piovided the soil does not "'beoOtne toe 
dry. In less humid situations* however, it mUy be desirable 
to plant Castilloa under shade 6r in partiaUy eleqred forest. 

In the cult^yation of ipbber* trees a point of oo^dernble 
importance is the prodqOtion of a? large stra^ht trunx, as this 
greatly facilitate the tapping' bperawons. 'fi haft found 
thht CastiHoi ,t^ees growing in the opdn dfWin Out per- 
manent brahehea 10 ft, frt»m the, ground* whtftpeje those 
ip. *lnhy hftye from 20 to 40 ft. of smpoth trunk before 

tKn* branches are reached. This disadvantage 

open aumyption can be easily reipedied, ho-w** . 
evnr* iSry^Slantinff the trees suflcfiently* omwVj but wilJlW^ 


plaipsd^in TOtrs ftrom 12 ^anar<S,,J 

hl^iviJbilds; pUntinf 
isil^^howe^, of aopbtfiU expedlmoy. 

Castilloa trees can l^e propagated frc«n s^ 
The seeds -havji ^thin ^eqais and quickly pifc 


rnirjiy enttiugs. 
If wlkeiS kept m 


I most faVourainiw dSudiuifiini bei 
sufficiently moist to pr^ent loss 
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vitalily wi^out inducing actual germination. The seeds are 
usually sown in nurseries, thougli some planters ^prefer to place 
tliem at once in the situations which the trees are to occupy. 
When raised in nurseries the seedlings are transplanted either 
when very young or at the end of a year. At La Zacualpa 
transplanting is commenced when the seedlings are six weeks 
old, or when they are from 10 to 12 in. high, and it is claimed 
that at this stage they suffer much less from the operation than 
do the older plants, and that the subsequent rate of growth is 


greater. 

Gastilloas can be propagated very readily from cuttings, but 
care must be taken in the selection of the latter, as the 
temporary branches of the trees will not serve for the purpose. 

It also appears probable that cuttings containing mature wood 
root much better than succulent shoots. In connection with 
this method of propagation it is suggested that experiments 
might be made on the possibility of improving Castilloa as a 
rubber producer by taking cuttings from the most productive 
trees and determining whether the plants thus obtained will 
give a similar high yield of rubber. Such experiments would 
be of considerable interest and’, if successful, would have an 
important bearing upon the future of the industry by increasing 
the average yield of rubber from the trees. It is to be hoped, 
therefore, that planters may be induced to carry out the experi- 
ments necessary to determine the point. 

Laic«.-2M2on8iderable attention is devoted to a discussion of 
the various problems presented by the latex or “ milk ” of 
rubber frees, in the course of which the different views current 
among botanists regarding the functions of the latex in plant 
metabolism are reviewed. The yield of rubber from a particuSii;^ 
tr^ depei^ds upon the amount of latex which can be obtained 
from it and the percentage of rubber which this contains, end 
will therefore be affected by any circumstances which exert mi 
influence upon either of these factors. The flow of lalex will 
ocpnt most readily when the internal pressure in the trunk is 
htgh^t, the period at which this condition is realised will 
vary accoraing to climate and conditions of growth. Conse^ 
qqentljr, the beat time for tapping the trees will vai^in different 
diatri^s ; in ihose Jh^viqg a humid climate the collection usually 
takes plao^ during the $ry season, whereas in drier regionf the 
oommendement of the rainy season is the recognised tiipe. It 
is also possible that even iu the same district it might be found 
advantageous to tap trees, growing under varying conditioner at 
different times in order to obtain the best results. It has been 
asserted that leis rubber can be obtained from^ trees in^ own 
aituatioiMi than from those growing in the forest or under shades 
hut this statement appears to reSt upon tapping experiments 
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made during ,the dry season only, which cannot therefore be The Clklii^ 
nested as cc^clusive. 

There is considerable evidence to show that a cominuously tlieOsiMi^ 
humid climate is neither necessary nor desirable for the AttmiOfil 
successful otiltivation of Oastilloa, the indications baihg that the Snbber 
quantity of latex and percentage of rubber afe both increased 
by an alternation of wet and dry seasons. Trees in d^ situations 
yield little latex whenever the supply pf water is madequate, 
but at the commencement of the rainy season they furnish a 
much larger quantity than is obtained from trees growing In 
continuously humid districts. As would be anticipated, the 
percentage of rubber in the latex is greatest during the dry 
season, but diminishes during the rainy period, when the latex 
becomes more fluid. 


Tafying , — The determination of the best methods of tapping 
the trees is of vital importance to rubber cultivators, as the suc- 
cess of tlA plantations will lately depend upon the way in which 
the operation 13 conducted, fflie object in view is to obtain the 
maximum yield of latex from the trees without impairing their 
future productiveness, and many practical questions arise in 
connection therewith, such as, for e:^amplj&, the age' a^, which the 
young trees may first be tapped, the^bcH^t m^ttner^ of making the 
incisions, how often the tapping diay be* repeated, aivd at what 
seasons, and many others. Severabo? the most impbrtaut of 
these points are considered in the* bulletin. * * ‘ ^ 

The age at which Castilloa trees can be safely aad a^an- 
tageously tapped for the first time has been vei^ variously litated, 
but the general plaii^ is to leave them for eight or tei| ybars. 
There is very little inducemi^nt to tap the very yoUmg wees CU 
of the inferior Equality of the ^rubber obtiupod, and 
from Weber’s experiments It appears thstfk eight year/I is'ftbo^ 
tlte minimum age at which the trees will yield ufarketabw 
rubber. 

A large amount of work has been done on several^ of th^ 
.principal rubber trees in order to determine the kind of 
whioh will furnish the greatest yield of latex, and the 
methods, bf tapping which have been introduced as 
of these enperhnents are briefly d^rited. In eM 
of Oastilloa it is conclnded that when the IMeai 
freely the maximflni yield can be obtained with leh^ injury 
t6 the tree by means oil separate oblique ippisions, 'bjpt When tho 
is thicker, and coagulates in the cuts, as in eaat^ 
QuSBtemala, horizontal incisions appear to gm the beet 
Attention is drawn to the facb that experiments in the .Stmm 
Settlements hate shown that the largest yield of mboer 
can bejobtninrfd from Sevea hremlieimM, the Para rubtot tt'nS, 
3by what may termed multiple tapping,” in which the eflgee 
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o| ibe wound are cut repeatedly in order ia p^rntit a IresK flow 
o| lateis. It has been found that when this jiatliLod is employed 
I the flow of latex may be continued for several days, in some 
oases actually inci-easing in amount from day to day, and a 
much greater yield of rubber 19 obtained than by any other 
proceas. Mr. Cook suggests that similar experimente might 
be tried with Castilloa to s^e whether it will lespond in the 
same way to this treatment. 

Coagmation. — The methods employed for the coag^ation of 
the latex, in order to obtain the rubber, vary considerably in 
diflerent countries, and for the different trees, most of the 
native processes being extremely crude and unsatisfactory. 
The various methods in actual use for Castilloa latex are noted, 
and prominence is given to the process suggested by Weber, in 
which the albuminoids are eliminated from the rubber by the 
use of formaldehyde. No new work has been done upon this 
portion of the subject, however, so that no detailed' notice is 
necessary. 

The experiment of smoking Castilloa latex, in the same way 
that Para rubber is prepared in Brazil, has been tried at La 
Zacualpa, but the result was a hopelessly sticky mass. This 
difference in behaviour is probably due to differences in the 
opmposition of the latex of the two trees rather than to any 
vJkriaftion in the character of the actual rubber. 

Hv. C!ook describes a method of coagulation, which he saw in 
use4i La Zacualpa, in which the latex is spread in a thin layer 
upon iba large 'b^ana-like leaves of a species of Calathaea laid 
out the hot bare ground and fully exposed to the sun. The 
datrkens with great rapidity, and in a few minutes it has 
beooiue sufficiently hrm to permit a second layer to be spread 
t&uibsequ^tly^ two of the leaves have their rubber-covered 
Jmsob prof^sed toge^er by >being trodden upon, when the rubber 
adheres, to form k sing^lo leaf-Lke sheet, fiom which the leaves 
^emaelves are easJiy stripped away. 

Wil#Vo|BreiLce to the amount of rubber which ean be obtained 
from a CaattUqa tree at a single tapping, the most trustworthy 
Bvidenoo available tends to show that 2 lb*, per tree may be 
WOgUdefl^ as the reasonable maximum yield from trees of 12 
|re^ ond upwards growing under * favourable naturaL con- 

SSie bulletin concludes with a statement of the profits and 
pra^cts of Castilloa culture, whicU h^ been drawn up for the 
the American pMio in* view of the attempts 


made to exploit the rumier industry commoreially. 
Slnoe^ it has been found that a continuously humid oHmifte is 
nei>^r essential nor desirable for the cultivation of OtAtilloa 
it ili bought that there is a reasonable prospect of establisliing 
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The bulletin contaiuB a ntixnb^t^ 6i escBllent plates illuatraiting; 
the general appearanoe of Castilloa trees> ihefr botaniml ohMT^ 
acters, t&e methoda of tapping, and ike px§paration of Tm 
rubber. 


FODDER ANT) LAWN GRASSES SUITABLE FOR 
CULTIVATION IN WEST AFRICA. 

Considerable attention is at present being given in tbef 
various British Colonies and Protectorates of West Africa to 
the selection of fodder and lawn grasses for cultivation. It 
has been considered desirable, therefore, in consultation with) 
Kew, to collect and publish in the Bulletin su^ iniomil^W' 
as is availabDe regarding grasses suitable for cujtivatiiw ifk 
tropical countries, particular attention being ^eroted to|li|ieir^ 
nutritive values as fodders. . * ^ ^ 

In all agricultural countries a regular and adequate 
of fodder for horses and cattle is a matter of,j^r^t iiUpcHanqe, 
and in many temperate climates a definite portidn Igt th^ 
or estate is almost invariably devoted ip Ijaisx^ gras^ ptfiiAipw 
fodder, in part ^o supply ikp Fanti|i^olVm a^iraie]r«« 
in part to be preserved for uda d^rmg^lneMttliai^t tn me ic9 
the extent to which this practice skbw^ W adopted dejp&^ 
largely on climactic ^nditions and the character, quantity ^ 
aviulable of the wild gras^e^. In plhces wherd the^ is no 
continued dry seasoh, fresh fodder may be, obtdinebl^ 
year through; apd the ^prevision of a store of iaod is, 
seasons^ unneoeisaz]^ Where, howefer, these ate well b^rke2| 
wet and dry seasoi^x^hi often as requisite to mahb provisidvmHi 
the latter as for a 

Thiill is commoxily M|ot|^hy the preservationists liJljf M, 
ensilhge-s^ fodder M^rn dlirmg the wdtjjeasOn, or 
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staM at the onset of the diy season, haymaking, which is simple 
and inexpensive, may be recommended. On the other hand, 
where the grasses ripen during the wet season, haymaking is 
practically impossible, and ensilage should be resorted to. 
No general rule of universal application can be laid down, the 
question is one to be solved experimentally for each locality 
with due regard to climatic seasons, the ripening periods of the 
grasses, and the relative expense of production, keeping power 
and nutritive value of the products. The second methoil 
suggested of securing fodder during the dry season, namely, by 
the cultivation of grasses which yield crops at that time, is one 
of Meat practical importance. On the sugar estates in 
Barbados, to take an actual example, a definite area is commonly 
maintained in a grass known locally as ^‘sour grass” {Andro-- 
pogon pertusus\ which thrives and furnishes excellent crops 
during the dry season when all other fodder is scarce. 'This 
grass, which is described below, has already been^ recorded 
from West Africa, and is well worthy of careful attention. 

To turn now to the particular case of West Africa, the 
problems to be solved are : The provision of a supply of fodder 
during (1) the wet season; and (2) the dry season, the latter 
being either ensilage, hay, or grasses which yield crops during 
this time. The plants to be employed must perforce be either 
native or introduced, but in the first instance attention should 
be directed to the former, as their presence is proof of their 
suitability to the local conditions of soil and climate. W est Africa 
is fortunately already well supplied with grasses of known 
value, and somce, for example ” Guinea grass,” have been dis- 
tributed thence throughout almost all the tropics, and are 
universally ^ held in high esteem. The fact of the country 
IldBsesaing tnany wild grasses of known feeding value should 
UOt be regarded as rendering it unnecessary to take further steps 
to SBCUre a bupply of fodder. Adverse seasons or other abnormal 
Condii;ion8 may render the supply inadequate, or costly, 
and the experience of other parts of the world nas shown that it 
is often more economical to cultivate the best grasses rather 
than to rely on indigenous sources of supply. • 

4 Wherever possible experiments should be ma4e to determine 
feeding value of the grasses. The composition of a par^ 
tibulnr grass varies sometimes very considerably in different 
districts of the same country, and in collecting specimens the 
IjOOalitgr should be carefully noted with each, in the hope of 
nsoertoining the conditions necessary to producing grass of the 
greatest nutritive value. When it is necessary to attempt to 
introduce other grasses, small plots of each only should at finft 
be grown, at experiment or botanic stations, or in oth^r places 
where they will he well looked after, and preferably in as many 
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pBTl» of the country as possible to test their suitability to Vodder snl 
various conditions. * Hamn 

Having obtained — ^by the selection of the native grasses, or 
by the experimental cultivation of introduced grassoSi a nuniber g^ttable 
well adapts^ to local conditions, of high,* nutritive vaUs, ^ 
palatable, and capable of aifordiiLg fodder at all ie 0 i||nB of the 
yea r, it remains to cultivate them to the greatest Advantage. ^ 

When it is intended to allow cattle to gprazr on the grasses, 
hedges of some kind are usually desirable, so that the animals 
may be excluded at times when by too close grazing they would 
do harm. Trees should also be planted over the land to afford 
shade to the cattle during the heat of the day ; one of the best 
trees for this purpose is uie well-known ** Saman,” ** Quango,’’ 
or Haintree ’’ {Pithecolohium saman), which affords a grateful 
shade, and in addition bears large quantities of fleshy poas much 
app^reciatci^ by cattle for food. 

Qrasses, like other crops, cannot be reaped and removed con- 
tinually without impoverishing the soil, and from time to 
time, especially on poor soils, applications of manure will be 
retired. 

t’eriodical tillage and weeding will also b4 required to keep 
the land in good order and to prevent the growth of the woody 
weeds or “push” which spring up so rapidly in tropical 
cotintrics. Beyond these general precautions grass cultivation 
in the tropics requires no greater care than in temperate 
countries, but it is very important, especially in starting new 
cultivations, to give the preference to a grass which is hardy> 
and covers the ground well to the exclusion of other^^mecies^ 
rather than to one of, perhaps, a slightly higher nutritive 
value, but requiring great care and attention to ehabl^ it 
hold its own. * . 

Notes are given below on the mo^ importont fodder gimsses 
recorded from West Africa. This list coniainf so many of 
what are regarded in other parts of the tropics as the mo4it 
generally useful fodder plants that it would not ^appear neces- 
sary at present to seek elsewhere or other specif unril these 
have been thorougMy tested. H^ny of them ar^ alragdy held 
in high 'esteem in West Africa. 

Amongst the pereni^ial grasses mentioned, Guinea grass 
(Panieum maeieum) is’ undoubtedly the most important for 
general pui^oses. It is of high nutritive value, responds veadily ' 
to cultivation, hardv, and tnrives from the sea level to eleva^ 
tions of 4,000 or 6,000 feet. 

Para grass (Pandeum mutictm) is aspeciallv to be recom- 
mended as a permanent grass for swampy localities. 

In dry regions, and on poor soils, Andropoaon pertueue, anfl 
Stenotaphrum amerieanvm will thriye and yield good crops, 
and the firmer will be found of great yalue in dry seasons, 
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tfitev Md whilst Cynodon Daxtylon will grow in such extreme situations 
IMI as sand just above high water mark^ or rubbish heaps, and with- 
THIwijfti stand most severe droughts. 

For lawns Cynodon Daxtylon is the most generally useful. 

Andvo'pogon 'ptrinmis, — ^Wild. “ Palwa ** (India). Sour 
tMom in grass ” (Barbados). 

Fast ^ perennial grass, 1 to 4 ft. high, with narrow leaves and 

a slight underground creeping rootstock. The value of 
this nass as a fodder plant is recognised in many parts of the 
world. It is ** met with all over the plains of Northern India, 
and is universally esteemed as a good fodder grass both for 
grazing and stacking’’ (Duthie). In pairts of Australia it is 
regarded as one of the best grasses to withstand long droughts, 
while it will bear any amount of feeding (Mueller). 

In Barbados it is the principal fodder grass and is cultivated 
almost to the exclusion of all others. In the driest districts 
and on the most exposed places this hardy and excellent fodder 
plant thrives and furnishes, at the time of the year when other 
fodder is scarce, food for the animals employed on the sugar 
estates. Cut shortly after flowering it forms valuable fodder 
for horses, cattle and mules, who eat it with relish, but if left 
to get over ripe, the stems become hard and unpalatable. “ Sour 
grass ** is easily piopagated by root cuttings planted about one 
foot apart ; it quickly spreads, covering all the ground, and goes 
on growing for many years giving two or three crops annually. 
(Bbvell, “West Indian Bulletin,’^ II., p. 238.) 

Beyond ifis value as a green fodder it is a good grass for 
making hay. 

, The following analysis of ** sour grass hay grown in Antigua 


given by Watts; — 

, Per cent. 

Water ... 10*9 

'Ash 5*6 

^Crude protein ..4 .. 5*0 

Fibr^ 29*7 

Carbohydrate, " ,.. 37*7 

Fai 2*0 


Andropogoit pertusus is recorded from Accra, and if it is not 
already grown for f^der, steps might well be taken to 
encourage the cultivation of this impotent fodder grass. 

Anthistiria austrcdis (Themeda Forskalii Kangaroo 

grass (Australia). 

TUs important grass is widely distributed and is found in 
many parts of South Africa and Australia, where it often 
almost exclusively covers wide extending plains *^nd 
mountain slopes.’^ It has strong roots which, panetratihg deeply 
into the ground, enable the plant to remain green even in very 
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weatkeix The usual maimer of propagation is by root VoAtap fSilt 
division. latwn 

Cynodon Vaetylon (Pers.). — This grass kas a vety wide Omasel 
distribution, oorurring in many tropical, sub-tropical and sattl^ 
even temperfkte regions. It is known in variotts localities 
by a large number of names, amoimst tkose^ mOfKt generally 
m use being Bermuda grass (lu.S.A.), Bafaantjjs Watt 

Devil grass (West Indies), Durba (Bengal), Dub or Doub , rsrj . 

(N, In£a). Without doubt it is a useful aild valuable grass, 
growing freely on poor soils and waste places where other grasses 
will not thrive, and having a remarkable power of withstanding 
protracted droughts. 

“ In the Southern States it is the most important grass for 
pasturage, and, as in Hindustan, it is prized for fodder both for 
horses and cows.” 

Bermuda grass is a creeping, perennial grass, rooting at every 
node, and^oims long, wiry, underground stems. It varies in 
height from about two inches on poor ground to about two 
feet on good soil. 

The underground stems render it very resistant to drought, 
but at the same time make it very difficult to eradicate in places 
where it has become established. For this reason it shoula only 
be grown where it is to remain permanently. 

In Hooker’s “ Niger Flora” (184) there is no mention of the 
grass as occurring on the W^est Coast of the African mainland, 
although it is recorded from the Cape de Verd Islands. It can 
easily be propagated by either seeds or rootstocks, the ^tter 
being the means usually adopted in countries whejfA a stock of 
the grass is available. If seeds are employed they should be sown 
broadcast like other grass seeds. If roots are available, nothing 
more is necessary than to place small pieces at Intervals of, 
say, nine inches in the cleared ground, where they will readily 
grow, and soon cover the surface. Planting should be done af 
a time of the year when rain is expected. 

The following analyses of thisf igrass are recorded by the 
U.S.A. Departnuent of Agriculture 


Water 

‘fwoeat. 

US 

Ash ... 

78 

Fat 

1-8 

Nitrogen free extract (starch, sugar, 
ocji 

460 

Crude Fibre 

10*9 

Albuminoids 

11-6 


Suehbma luautians (** Teosinte ”). An annual grass allied to 
the maize, and indigenous to Guatemala, whence it has been m* 
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troduced into the West Indies, the United States, India, Lagos 
and South Australia. 

It grows well and produces large crops of green fodder on 
good soil and when thoroughly irrigated, but it cannot with- 
stand drought. 

Pamcum maximum (Jacq.). — “ Guinea grass.” 

This grass, as its name suggests, is a native of western 
Africa. According to the usually accepted story, it was intro- 
duced accidentally to Jamaica in 1774, in the form of seed, as 
bird food. The birds are stated to have died, and the seed, 
being thrown away, produced a crop of fine grass which was 
greedily eaten by horses and cattle. For many years Guinea 
grass has been the principal fodder grass of Jamaica, where it 
is thoroughly acclimatised, and ranges from sea level to between 
4,000 and 6,000 feet. The grass is also known and highly 
appreciated in other of the West Indian islands. 

It has also been introduced to Ceylon, where it 'thrives in 
almost all soils and situations, and at elevations up to 4,000 feet. 
Guinea grass and Para gi'asa are regarded as the two most 
valuable fodder plants ol CeyJon. 

In parts of Australia and the United States also the grass has 
a high reputation. 

These notes will serve to indicate that in the native Guinea 
grass agriculturists in West Africa possess ready to hand a 
stock Ol one of the best of tropical fodders, and one which is 
sought after in many other parts of the world. Every -Care 
should be taken to improve the character and yield of this crop, 
by adopting some of the general means of improvement of gprass 
land suggested. 

Chemical analysis of Guinea grass hay. From Watts, 

West Indian Bulletin, III.,” p. 353. 


Water 

Per cent. 

... 13-4 

Fat 

... 0-7 

Protein (crude) 

... 41 

Carbohydrates 

... 380 

Fibre 

... 340 

Ash 

... 9-6 

True protein 

... 2-6 


An interesting series of analyses of Guinea grass g^ain in 
various districts in Jamaica is given by Cousins, in the 
Bulletin of th-e Department of Agriculture, Jamaica,” vol. i., 
p, 243. It is pointed out that whilst Ghiinea grass is without 
question the most valuable general-purpose fodder-grain in 
Jamai^,” it shows great variation in chemical oosaposition 
according to the soil and district upon which it is growif. The 
grass from one district, for instance, was found to be of little 
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higher feeding Talue than good oat ha^, whiUt thet jErom 
another locality was equal io .good Timothy grass in general 
feeding value. 

Panicun^^ muiictm (Forsk). — “ Para grskss/’ ^ Mauritius 
grass/’ “ Sbotch grass,” Water grass/’ ** f*^***'^ 

A native of South America, whence it has been Vistributed^ 
in g^at measure through the activity of ike Boyal Gardens, 
Kew, to many parts of the world. ^ 

It is a rather coarse, perennial grass, spreading rapidly by 
means of long trailing shoots which root freely at every node. 

On low swampy ground or on irrigated land it thrives and 
well repays cultivation, yielding heavy crops of excellent fodder. 
In Ceylon, the West Indies, and other countries it is regarded 
as one of the most valuable pasture grasses. 

In Jamaica, Para f^ass is highly thought of. ** For growing 
stock and mUk production the Para grass shows a decided 
superiority to Guinea grass ” under the same conditions. 
The nitrogenous constituents are in a most favourable proimr- 
tion. The grass is undoubtedlv of high value in those districts 
to which it is well suited. (Cousins, “ J amaica Bulletin,” I., 
p. 244.) 

The following analysis of the fresh grass is recorded by 
Watts (“ West Indian Bulletin,” vol. iii., p. 354). 


xuawflMnn 

Inn'*- 

Onnwr 

nMeli 

m IIIIIIII II I II ||| ^ 

viltoi Ih 

Vast 


Water 

Fat 

Crude protein . . . 
Carbohydrates. . . 
Fibre 


72*9 per. cent. 
0-2 „ 

1*3 „ 

13-8 „ 

9*6 „ 


The grass is easily propagated by spreading small pieces of 
the rather succulent stems broadcast over the ground, JSM^d 
covering with a little soil. 

Para grass is incapable of withstanding drought and should 
only be planted in places where it can obtain ajmentiful supply 
of water. On account of its power of rapioiy spreading it 
should not be planted amongst cultivated crpps. 

In Hooker’s Niger Flora^ a single specimen of this or of ,a 
closely allied species was recorded by Vogel fhun Ab6h. 

Panieum epeetahile (Nees). — On the Niger this has been 
reported as “ an aquatic grass, six feet high.” In East Afn^ 
it is noted ** as 8 uppl 3 ring the richest fodder for cattle.” In 
other parts of the world it is also held in hi^h esteem, and 
Hackel states that it is “ an extaremriy productive fodd^ «ms 
for tropical countries, and is largely eultivated in Brasil’ 
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Paspalum oonjugatum fBerg.).**^^tSoiir graM (Jamaica). 

Qreei^ grass ” (Singapor^. 

A low perennial grass^ rooting freely at the nodes and rapidly 
covering the ground to the exclusion of other plants. It is 
known in the West Indies, Ceylon and the Straits Settlements, 
and appreciated for its rapid growth, power of withstanding 
drought, and the quality of the fodder it affords to horses and 
cattle. 

Vo^l records it as occurring from Sierra Leone to the Quorrii 
and Fernando Po. 


Paspalum distichum (Burm.). — “ Silt grass.” “ Wat *r 
couch.” 

A prostrate perennial grass, with running steins, thriving on 
banks of streams, the edges of ponds, &c. Mueller states 
(Select Extra Tropical Plants) : It keeps beautifully green 
throughout the year, affords a sufficiently tender bladeifor feed, 
and is exquisitely adapted to cover silt or bare slopes on banks of 
ponds or rivers, where it grows grandly ; moderate submersion 
does not destroy it, but frost injures it ; it thrives well on salt 
marshes. A chemical analysis gave the following results : — 

Albumen ... . . ... 2*2 per cent. 

Gluten 7*7 

Starch ... ... ... 1*5 „ 

Gum ... ... ... 1*6 „ 

Sugar ... 5*0 „ 

In California a suggestion has been made to grow it in ponds 
which dry up, or nearly so, during part of the year. Vogel 
reports it from the ** sandy shores of the Nun.” 

Paspalum scrohiculatum (Linn.). — Fundi, or Fundungi (Sierra 
Leone), Kodo, or Koda millet (India), dit'^h millet (New South 
Wales), Herhe d kpte (Mauritius). 

A grass about 2 or 3 ft. high, described from some 
countries as ah annual, finm others as a perennial. It is 
esteemed a valuable pasture grass, and is stated to grow on poor 
land and also on swampy ground. 

Investigation would have to be made ns to the properties of 
this grass, and although cattle may eat it readily when young, 
it is stated to cause narcotic poisoning when the grain is ripen- 
ing, and that during this time cattle should be carefully ex- 
cluded from the fields. 

Penmsetum typhoideum (Rich.). — Kous.” Gero.” 

“ African millet.” “ Gussub.” “ Bajra ” (India). " Pearl 
millet.” 

An annual grass of liucuziant growth, frequently reaching 
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6 or 8 ft* in lieiglit witk toaf, broad lea^os. The Btalks are ill 

freely productive of suckers T^ich famish a larg[e amount of 
sweet, succulent leaves. It is supposed to 1^ a native of Africa, #iiipi|t 
but has been 'known fkxmi time ^memorial in cultivation ill sutMMbl 
India, Arabia^ and Egypt” (Yasey). for(hl)li 

This grass is of recognised value as a fodder iu the l^uthera vatlcn la 
United States, Ceylon, &c., in addition to its importance as a West 
source of grain. AMoa. 

Being already well known in Western Africa « is tinnecessary 
to add more concerning its uses. Its cultivation for fodder 
might be extended in suitable localities. 

Saccharum officinarum (L.). — Sugar-cane. 

In sugar producing countries, when the canes are reaped, the 
“ tops ” or leafy portions are cut off and form a valuable feeder. 

During the crop season they are given to the estate ani m als 
in the fmsh state, and they may also be preserved for use 
during the remainder of the year by simply heaping them in 
stacks ; the best method being to ^ dry them until they form 
a kind of rough hay, and then tie in bundles and closely pack 
them in the stacks. 

Becent investigations by Watts (^'West Indian Bulletin,*^ 
vol. iii., pp. 369-361) proves that by this method their nutritive 
qualities are satisfactorily retained. 

The foUowing analysis from the paper quoted gives the 
composition of the ** tops ” : — 



Per cent. 

Water 

68-41 

Fat 

-26 

Crude protein ... 

1-85 

Carbohydrates ... 

16-62 

Fibre 

11-12 

Ash 

2-23 


Stenoiaphrum americanum (Kunth.).-r-Pimento grass ‘(Jam- 
aica). Buffalo grass (Australia). 

A petennial grass, admirably adi^ted, ^ordfa^ to 

MaeUer, for binding soa sand and riw banks, ior lormiM 
gaiden edg«s, and for estaWisbing a grass sward on. tasraa. In 
Central A^tralia it has provOd oapabie of keopihgi^w m ^ 
hottest and driest rogions, withstanding ^eT0.l5DBt, *“” 
showing itself adapted to recently j^aisned swamp l yw- 
MnelbS addsf' “It consolidates rolling sands itrto a «*« 
pasture-ttttf.” On the thin soils of ^ island of AseeStsMu 
tMs ^griws pruved of great value lor loddea' 
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** It flourishes on dry limestone soils in Jamaica, and affords 
nourishing food for animals pastured under the pimento trees ’’ 
{“ Kew Bulletin ”). 


The following analysis is recorded in the 

“ BuUetm of the 

Department of Agriculture, Jamaica,” vol. i., 
Cousins. 

p. 244, by H. H. 

Oreen Gran. 

Per cent. 

Moisture ... 

... 80-7 

Fat, wax, &c. 

... t)-3 

Nitrogenous matter 

... 1*6 

Carbohydrates ... 

... 9-3 

Fibre ... 

... 6‘3 

Ash 

... 1-5 


MANILA HEMP AND THE FIBRE INDUSTRY OF 
THE PHILIPPINES. 

Manila hemp, or Abaca iibre, is derived from the sheath of 
the leaf-stalk of Mum textilisy the wild plantain. Although 
various species of the genus Musa flourish in nearly all parts 
of the tropical and sub-tropical zones of both hemispheres, yet 
Musa textilis apparently thrives best in the Philippines. 
Attempts have been made to introduce it into other countries 
where allied species thrive, but these experiments have usually 
proved unsuccessful. In the year 1822 an attempt was made to 
grow the plant in Calcutta, and in 1859 it was introduced into 
Madras, but in neither case was a satisfactory result obtained. 

In 1873, the plant was introduiced into the Andaman Islands, 
and three years later 48 young plants existed, all of which had 
come from one original shoot. In 1879 some of the largest 
plants were cut down, and 48 lb. of fibre extracted from them 
were submitted to the Agri-Horticultural Society of India. A 
^▼ourable report was received, and the opinion was expressed 
that if the fibre could be produced at a reasonable rate it would 
soon become an article ii commerce. Although the plant 
appMra to be well adapted to the Andaman luands, yA its 
cultivation and the preparation of its fibre have never become 
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an important industry, ‘and but little attention is paid to it. 
Tbe amount of fibre manufactured there during thn years 
1898-1902 was aa follows:— 1898-99, 1,032 lb.; 1899-1900, 
1,240 lb.; 1900-01, 1,102 lb.; 1901-2, 1,446 lb. 

In the Philippines, the cultivation and extraction of IfanU^i^ 
hemp is the most important industiy, and an aooeiant o| it has 
been given in a recent Bulletin by Mr. John W. CKlmore, of the 
Philippine Bureau of Agriculture. The fibre,, first came into 
notice in the early part of the last century, but was not recog- 
nised as a product of importance until about 1850. The steady 
increase which has since taken place in the annual production 
is shown by the following figures ; — 



Tons. 


Toni. 

1850 

8,561 

1900 

89,438 

1860 

.. 30,388 

1901 

.. 109,231 

1870 

.. 31,426 

1902 

.. 108,265 

1880 

.. 50,482 

1903 . 

.. 130,159 

1890 

.. 67,864 




In order that Musa teaidis may develop to the best advantage, 
a uniformly moist and warm climate is neceswry. Tim plant 
occurs almost throughout the entire Philippine Archipmago, 
but yields the best results in the Provinces of Albay, Camar- 
ines Norte and Sur, Sorsogon, and the islands of Masbate, 
Mindoro, Marin duque, Samar, Leyte, Cebu, Southern Negros, 
and parts of Mindanao. The plant is best adapted to a soil 
rich in humus and naturally well drained ; it will not 
thrive in marshy land. It is easy to cultivate, but in order to 
obtain good crops a situation should be selected in which the 
plant is sheltered from excessive rain and wind. Thp plants 
are arranged at a distance of from 5 to 8 ft. from one ano&er, 
and during their period of growth require little or no attention ; 
it is necessary, however, that the fields should be weeded occa- 
sionally. Most plantations are provided with trees for the 
purpose of shading the young plants and protecting them from 
the violence of the wind. 

The plant may be propagated by means of seed, but it is 
usually grown from suckers whicn arise from^ the root of 
the patent plant. The fibre hae attained its highest teufile 
stiengih at &e period when the fiower-bnd has jnst reached the 
snmmit of the plant. Harvesting is effected 1^ cutting the italk 
near the and afterwards stripping off the leiil>shaailis. 
The suckers are left attached to the stamps and hy ihis means, 
the crop is constantly renewed. The leafeheaths are ont in^i 
strips of ^m 2 te 3 in. in width, and the fibre is 
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generally extracted by drawing these strips between the edge 
of a blunt knife or bolo ** and a hard, smooth, wooden block 
attached to a light frame constructed of rattan canes. 

The yield of fibre varies according to the locality in which 
the plant is grown. In districts which have a heavy tainfall 
the yield amounts to 687 to 967 lbs. per acre, but in provinces in 
which the climate is less humid it may not exceed half this 
quantity. 

A number of machines have been introduced for the purpose 
of extracting the fibre economically, but none has come into 
general use; this has been due either to inefficiency of the 
machines or to prejudice of the native workers. The greater 
part of the Manila hemp is prepared on the hillsides or very 
rough ground where it has been cultivated, for it has been 
found most profitable to extract the fibre in the plantations, 
and thus avoid the cost of carriage of the heavy stalks. One of 
the principal requirements of a decorticating machine, therefore, 
is lightness and portability. It is also important that the 
machine should be capable of avoiding the waste created by the 
present crude method in which it is estimated that from 20 to 
30 per cent, of the fibre is lost. 

Manila hemp is characterised by great tensile strength com- 
bined with lightness, and for this reason is particularly well 
adapted for the manufacture of ships’ ropes and cables. In the 
Philippines, some of the finer qualities of the fibre are woven 
into textile fabrics, and a small quantity of the fibre is employed 
in upholstery, packing, and brush-making. 

The economic resources of the Philippines include a large 
number .of other fibrous plants, but only one of these, Maguey 
fibre, is an article of export at the present time. Cotton, ramie, 
and pineapple fibre are produced in these islands to a small 
extent, and are employed by the natives for local manufactures. 
Pangdan, burri, nipa, and rattan are also grown, and are exten- 
sively used for various purposes. 

Maguey Fibre, 

Maguey is a term which has been used by Spanish-speaking 
people to designate various species of Agave, In 1891 specimens 
of me leaves of the plant which furnishes the Maney fibre of 
the Philippines were forwarded to Kew by H.M. Consul at 
Manila, and were identified as those of Agave viviparcu 

The plant usually occurs on stony or sandy soil, but is capable 
of growth on soils which differ wid^elv in physical structure and 
cmaoity of retaining moisture. It bears a rosette of 20 to 40 
tb iAk, neshy leaves of from 3 to 7 ft. in length, which rise 
directly from the ground. These leaves have spines alonff tiliew 
margins^ and terminate in a hard, homy point. The plant is 
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capable of witbistandiiig protracted droughty but in a humid 
atooflphere it produces fibre of greater lengih and elasticity. HiMp atti 

The cultivation of Maguey is carried on in the islands of thanim 
Panay, Cebu anJ Mactan, and in the northern provinces of ZaAliitiy 
Luzon. The plants are arranged at a distance of 6 fi from of tho 
one another in rows which are 8 ft. apart. Ihe of the plant Philip* 
varies from 12 to 30 years. The leaves are mature ifi three pines, 
years from their first appearance and are then A&thered.^ Each 
plant produces about 25 leaves annually yieldii^ approximately 
IJ lb. of fibre. When the plant has reached maturity the 
flower-stalk undergoes rapid elongation, rising sometimes to 
height of 15 feet. The plant only tiowers once and then dies. 

The flower spikelets bear numerous small slips or suckers which 
fall to the ground and ai*e collected and planted out in rows. 
Propagation is effected either by means of these slips or by 
means of the suckers which arise in the axils of the lower 
leaves. * 

The fibre is extracted by macerating the leaves in water and 
afterwards scraping away the pulp. In some localities this 
treatment is preceded by crushing tne leaves and leaving^ them 
in heaps to ferment. Machinery is not used at present in the 
Philippines for the preparation of this fibre, but there is no 
doubt that some of the machines used so largely in Mexico and 
the Bahamas for extracting Sisal hemp could be adapted to 
this purpose. 

Maguey fibre is soft, elastic, of a wavy appearance, and, if 
carefully prepared, is white and lustrous. It is employed in 
the manufacture of ropes and cables, and also of lines, nets 
and bammocks. This fibre is not exported from the Philippines 
in large quantities ; during the year 1901, 875 tons were 
exported of the value of about 20^. per ton. 

Pineapple Fibre. 

The pineapple is widely distributed throughout the Philip- 
pines. In some localities it is cultivated for the sake of its 
fruit, whilst in certain provinces of Luzon, and in the islands 
of Panay and Cebu, it is grown for the production of fibre. It 
has been claimed by Mr. Perouttel that the pineapple of me 
Philippines is not botanically identical with A.nan^s saiivus (the 
true pineapple), but is a species of Srometiai this, however^ is 
at present unconfirmed. 

The pineapple plant does not thrive in wet soils, but is bwt 
adapted to a porous, well-drained soil, and is capable of 
standing protracted drought. It is generally propagated by 
means tne suckers which arise from the parent pLmt 
omund, but can also be reproduced by means of slips. Wneu. 
the plant is being grown for its fibre, the fruit is removed soon 
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ajfter flowering has taken place in order tkat the leaves may 
develop more freely. 

The fibre is extracted in the following manner: — The 
epidermis of the leaves is first removed by means of a blunt 
iron or wooden scraper. A layer of fibre is thus exposed and 
is lifted with the fingers or a small spatula. The scraping is 
then repeated and a second layer of fibre is exposed which 
is in turn removed. This process is continued until the whole 
of the fibre of the leaf has been extracted. The fibre is washed 
with water, and dried and bleached by exposure to the sun. 

A mature plant usually bears about 40 leaves from to 3 in. 
broad and from 2 to 5 ft. long. A ton of these leaves, numbering 
about 22,000, yields from 50 to 65 lbs. of dry fibre. Attempts 
have been made to extract the fibre by means of machinery, but 
up to the present the machines tested have not proved com- 
mercially successful. 

Pineapple fibre is white, very fine, and, at the prepent time, is 
worth about 30Z. per ton on the London market. It is employed 
in the Philippines for the manufacture of the fabrics known as 
“pina ’’ and “ rengue,” which are valued at from Is. to 35. per 
yard, and are meeting with a growing demand both in Europe 
and America. The fibre is also used for making small cordage 
of great strength. 

In 1897 a specimen of pineapple fibre produced in India was 
examined in the Scientific and Technical Department of the 
Imperial Institute. The results showed that the sample 
]) 0 S 8 e 88 ed good spinning qualities and was very promising in 
character. The value of the fairly clean fibre in the London 
market was at that time about 20/. to 25/. per ton. 

Cotton. 

Cotton has never been an article of export from the 
Philippines, although it is grown throughout a considerable 
area. The species cultivated is Gossypium herhaeeum^ but G. 
arhoreum also occurs to a smaller extent. The average produc- 
tion of “ lint ” is about 1G5 lb. per acre, but in 1893 a yield 
amounting to 315 lb. per acre was obtained in some of the 
northern provinces of liUzoD. The total annual production, 
which probably has never exceeded 100 tons, is insufficient for 
the local manufactures, and considerable quantities are, there- 
fore, imported. 

The nature of the soil, the conditions of labour, and the local 
demand for the fibre render the Philippines well adapted for 
the cultivation of cottoo. 

Ramie. 

A small quantity of ramie is produced in the Philippines, 
and is employed for mixing with Manila hemp^ silk andpine- 
apple fibre in the manufacture of a number of fabrics. The 
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local supply, however, 4s not sufficient to meet the demand, and 
has to be supplemented with imported fibre. 

Miscellaneous Fibres, 

Pangdan.-~^Sv^\QTeii species of Pandanus, the screw pines, 
occur in the Philippines. They bear thin, fibrous leaves, which 
are from 4 to 6 ft. in length, l|- to 3 in* wide, afid are employed 
in considerable quantities for making bags and mate. The 
mature leaves are split into strips of the desired width, and are 
then woven into the form required. 

Burri or Talipot Palm, — This palm {Corypha umhraeulifera) 
grows abundantly throughout the Philippines. It produces 
Targe, fan«shaped leaves, the leaflets of which are from 3 to 4 ft. 
in length, and are used for the manufacture of baskets, hats, 
and a coarse kind of matting. 

Nipa, — The leaves of the Nipa palm {Nipa frut'^rans) are of 
consideral^e economic value, and are used by the Filipinos for 
thatching hou<)( s and for making hats, sails, and rain coats. 

Rattan. — Species of this climbing palm (Calamus) occur 
throughout the forests of the Philippines. They furnish the 
well-known rattan canes, which are extensively employed in the 
manufacture of furniture, baskets and mats. 
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COCOA PLANTING IN SAMOA. 

The introduction of the cocoa-growing industry into Samoa 
dates from 1883, when 100 trees were procured from Ceylon, 
and were followed in 1884 by 383 trees obtained from Java. 
The industry has not yet attained any great magnitude, but 
there are great expectations of its ultimate success, and much 
attention is being paid to it. In 1899 the area under cocoa was 
estimated at 300 acres, planted by foreign residents, and an 
unknown area on native lands, llie Apia Customs Returns 
show 400Z. worth of cocoa exported in 1901 and 62bl, worth in 
1902. 

In 1903 Prof. F. Wohltmann visited Samoa on behalf of the 
German Colonial Economic Committee and of the German 
Trading and Planting Company of the South Sea Islands to 
investigate the condition of the cocoa planting there, and of 
other cultivations suited to the Samoan Islands. An account 
of his visit and recommendations is publishefl as a Si^plement 
to the January number of the “ Tropenpflanaer ” for 1904, and 
from it the following points which may oe of interest to planters 
in British Colonies are summarised. 
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The Samoan Islands^ of which the two largest, Upolu and 
Savaii, belong to Germany, lie only 14® soulh of the equator, 
and possess a tropical but very equable climate. The usual 
range of temperature is from 68® to 88® F., but extremes of 66® 
to 94® F. have been recorded. Violent winds and thunder- 
storms are not of frequent occun*ence, but severe hurricanes 
sometimes swecm over the islands, though only in every seven 
to nine years. The dampness of the air is not so great as would 
be expected in tropical islands, but it is high enough to meet the 
requirements of all moisture-loving tropical plants. In the 
rainy season, which lasts from November to March, the air is 
usually almost saturated with water vapour. In the dry season, 
lasting from April to the end of October, the hygrometer shows 
in the morning and evening about 90 per cent, and over of com- 
plete saturation, but at 2 p.m. about 65 to 75 per cent, is 
observed ; this circumstance is very favourable for the drying of 
cocoa and of copra. 

As regards rainfall, the record kept at Apia extends from 
1890 onwards, and as evidence of prior conditions it is noted 
that only once since 1857 has the food supply fallen short and 
occasioned a famine. The mean annual lainfall for the 13 years, 
1890 to 1902, is 115 in., and the extremes in that period are 
a minimum of 89 in. and a maximum of 163 in. As far as 
quantity is concerned, this minimum fall is sufficient for cocoa 
and plants needing much water, but on the Samoan coast the 
rain is not well distributed in the course of the year, and there 
are years when periods of drought last too long, and are too 
intense to suit the needs of the cocoa plant. If for two or three 
months in succession the fall is only 0*8 in. per month, the yield 
is very seriously threatened ; for this reason suitable localities 
at higher altitudes should be sought when selecting land for 
cocoa planting, as the rainfall is heavier in such situations. 
It must be remembered, however, that at higher altitudes the 
coast variety of cocoa may not grow so well, and that above 
1,600 ft. the plant is likely to fall a victim to parasitic growths 
and other ve^table enemies. 

As the land in Samoa is very variable in its nature, before 
purchasing a plot, it should be thoroughly tested by digging 
numerous holes to examine the soil and subsoil. The cocoa 
tree is deep-rooted, and the most important point consequently 
is the existence of a considerable depth of suitable soil. The 
tap root usually penetrates to a depth of 4 ^ to 6 ft., and its 
course must be unimpeded if the tree is to grow to a height and 
maintain a thriving condition, and in times of drought a deep 
tap root enables the tree to draw on the stores of underground 
moisture. Failure has been observed to happen when the^rqot, 
after traversing a layer of loam^ reached a sandy layer affording 
only a poor supply of moisture; the disease^iesisting power 
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of tli*e tree was diminislied^ and it fell a Tictim to a fungus 
which attacked its bark. Ihe existence of standing water at 
a depth of 2 ft. has also caused the death of the tree* Soil 
extending to a depth of 4^ to G ft. is the best ; the presence of 
stones is immaterial provided that they do not exceed 50 per 
cent, of the whole soil, and provided that the tap root 4oes not 
strike against one of them in its descent; the obstruction caused 
by a large stone would be fatal. On this account the spot where 
a tree is to be planted should first be examined with the aid 
of an iron bar, and any stones likely to interfere with the root 
should be removed. Healthy trees will live for 35 years and 
more, and if properly treated will be serviceable for 20 years. 
If this preliminary testing is omitted the tree naay grow 
luxuriously for four or five years, and then fail owing to the 
root reaching a sandy layer or striking on a stone. Thus 
for a safe system of cultivation the preparation of holes for the 
plants is absolutely necessary. 

Owing ta the looseness of the Samoan soil, when planting 
cocoa, either as seed or as young plants, it must be well com- 
pressed by treading to prevent any subsequent sinking in of the 
soil, which would be injurious to the young plant Holes 
should be dug about 2 ft. deep, and the subsoil should then be 
further explored with an iron rod of in. to 2 in. thickness. 
In planting out the young trees from the nursery, care must be 
taken that the tap root is not bent or cracked. But little care 
has been bestowed on this in Samoa, and thousands of trees 
can be seen which have suffered in consequence, the roots 
having been pressed into the planting hole, and the tap root, 
instead of going straight down, has Men bent into a curling 
shape or at right angles. This has happened when the planting 
has been left to unbilled natives with inadequate supervision. 
Plants thus crippled grow well at first, but never make healthy 
trees or reach full age, and they only yield 40 or 50 per cent, of 
a full crop. 

The choice of seed for planting is of the greatest importance ; 
the pods selected should not be over-ripe, and should not 
from too young trees nor from diseased ones. Only 
best class and free from every fault'should be sown. The best 
variety of cocoa bean to plant is one descended from the trees 
imported by the Oeman Trading and Planting Company in 
18o3 and 1884 : it is always known in Samoa as Cnollo, ^ but 
is qpite unlike the ‘‘ Criollo of Trinidad, surpassing in 
quality; H is also unlike the V Porastero” cocoa. In fruit, nibs 
and form of tree it most nearly resembles the cocoa of Qifa^ 
mala and Colombia; the beans are said to be ns Mpd as the 
best South American, and to fetch at Hamburg 60. jw cent, 
more than the best cocoa from the Cameroons. , The pod is of ,a 
dark rod colour and about in. long and 3* in. thick; a 


Cocoa 
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Coooft Bmaller form of jpod is of a bright red colour, with orange 

nantlng in furrows, and is 6 in. long and 2| in. thick. 

As the tree increases in growth pruning is Tory necessary, 
and suckers should be removed as soon as possible. When 
branching has developed and it is possible to see how the young 
tree is inclined io grow, it should be pruned into a proper shape, 
and only three or four main branches should be allowed to 
develop. The best shape for the tree is still a matter of opinion, 
but in any case it should be prevented from growing too thickly 
or too high. 

Wherever the cocoa is grown in an exposed position, trees 
to keep off the wind are necessary. For this puipose a strip 
of the original forest may be left, and is one of the best pro- 
tections; it must be fairly wide, or it will not last; a width 
of 46 yards should generally be sufficient, but if the land is 
available 110 yards may be kept and rubber trees can be 
planted in this strip. In the Samoan coast lands jshade trees 
are necessary as the dry season often lasts for six months, and 
is very intense ; they are probably advisable, too, at the higher 
altitudes. Forest trees should never be left standing to act as 
shade trees, but for this purpose Alhizzia stipxdaia may be 
planted ; A. moluceana grows more quickly, it is true, but it is 
too easily broken by the wind, and is apt to grow excessively, 
requiring a liberal removal of its branches. There should 
be from 10 to 20 shade trees per acre, but on this point observa- 
tion should be made in each locality, as no fixed rule can be 
made to meet the varying conditions of soil and climate. In 
Trinidad in many places it is the custom to have as many shade 
trees as cocoa trees, the trees being planted alternately. Quite 
recently indiarubber trees, especially Hevea hrasiliensis, have 
been recommended for affording shade. 

The ^oil of the cocoa fields must always be kept clean, that is, 
round about the cocoa tree; in Samoa the long, dry season is 
very opportune for this work, and the expense involved is 
scarcely a third of that in the Cameroons. Cleaning the land 
must be seen to from the very first, and it is most important 
that the jungle should be completely and properly cut down and 
burnt at the right time, avoiding large and deeply-burnt 
patches. The stems of large trees can be left to moulder away. 

When the ground is cleared the planting can begin, and 
papaya trees, which will grow nearly every^imere, can be used 
as the first shade trees. As in the cultivation of fruit trees in 
Germany, the provision of well-cleaned land and of shade must 
be seen to for each individual, newly-planted tree. The planter 
must be on the look out for the attacks both of animals and of 
disease, and their causes must be discovered ; they are ofte^i due 
to excessive shading, deficiency of light or air, or excessive 
moisture in the soil, and frequently can be easily remedied. 
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The best methods of fermenting and drying the cocoas and 
also the length of time to be allowed for the fermentation pro- 
cess are still undesided questions. The produce of small planta- 
tions is most Conveniently tresfcd along with that ox other 
planters, and this makes it advisable to have the same variety 
of cocoa grown by all, as different varieties require different 
treatment in the final preparation. 

The question of manuring is a most importaiff one ; it is true 
that in the higher lands ^ere the burning of the jungle has 
afforded a rich supply of ashes to the soil, manuring may not 
be needed at first; but in the lower localities, and especially 
on those fields which have been used recently by the natives or 
reclaimed from jungle of no great age, the need for manure 
requires to be considered. The soils of Samoa are remarkably 
rich in nitrogen and phosphorus, and the addition of these 
elements m#y be set aside as not requiring much attention, but 
the question of s applying lime an d p otash to the soil and crop 
has to be carefully inquired into. Whether their application is 
necessary or profitable in a given place can only be determined 
by experiments; the results of soil analyses can only furnish 
hints as to the manure to bo applied. Experiments have 
already been made by the German Trading and Planting Com- 
pany, and are again to be undertaken. 

The coral sand of the islands, which is abundant and cheap, 
can be used to supply lime; the wood ashes, too, which can 
sometimes be obtained, contain about 30 per cent, of lime, in 
addition to the more valuable potash. When the cocoa is 
harvested and prepared, the husks and pulp can be returned to 
the soil, but the beans are completely removed, so that the 
potash they contain is lost to the land. 

Cocoa beans, like all fi'uits rich in carbohydrates, are rich 
also in potash. 100 Samoan cocoa beans were found to weigh 
66*4 grams, of which 7*2 grams (10*8 per cent.) were shells 
and the remaining 59*2 grams (89*2 per cent.) were kernels. 
The shells contained 5*8 per cent, of ash, in 100 parts of which 
there were 41*6 parts of potash (K,0), 8*0 parts of lime (Oa O), 
and 19*8 parts of phosphorus pentoxide (PiOs).^ The kernels 
contained 2' 8 per cent, of ash, in 100 parts of which there were 
34*8 parts of potash, 5*2 parts of lime, and 37*5 parts of phos- 
phorus pentoxide. From this it follows that 100 lbs. of cocoa 
beans contain 0*88 lbs. of potash in the kernels and 0*26 lbs, of 
potash in the shells, making a total of 1*14 1^. of potash. 
Allowing 200 cocoa trees per acre, and assuming that they 
yielded the exceptionally good harvest of 41* lbs. per tree, there 
would be 900 lbs. of beans removed per acre, taking with them 
lOit ^^^* potash. This would be the loss if all the husks and 
renise were returned to the soil, which, however, does not always 
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^ thtm i besides this a certain amount of potaah is used in 

iWJBilViB pj^oducing the annual increase in size of the tree, and is oonse- 
912DCB. * quently stored away in the wood. This estimate points to about 
20 lbs. of potash as the amount that should be supplied per acre 
in the manure. It could be given by applying about 40 lbs. per 
acre of commercial potassium chloride manure, costing about 
7/. IO 5 . at Stas^furt, in Germany, the place of manufacture ; in 
addition to this, the cost of freight would have to be allowed for. 
If good wood abhes were procurable about 200 lbs. of them 
would give the requisite 20 lbs. of potash ; but if they haH been 
exposed to rain or wet, the valuable potash in them would have 
been washed out, as it is present in a soluble state. 

This manuring may be expected not only to supply food to 
the tree, but also to improve the physical condition of the soil 
and increase its power of retaining moisture in dry weather. 
It should be applied in the dry weather when thf weeding of 
the plantation is undertaken, and should be hoed into the 
surface of the soil extending to a distance of about 3 ft. from 
the stem all round, and this area should be covered with a layer 
of dead weeds to protect the soil from drying. As the upper 
portion of the tap loot is surroundered by a thick web of crown 
roots, which lie close under the surface, any hoeing must always 
be done very supeificially and with great care to avoid injuring 
the roots. 

It is hoped that the experiments which are now being carried 
on in Samoa according to Prof. Wohltmann’s directions will 
yield results of great value for the guidance of cocoa planters. 


UTILISATION OF INDIAN COTTON SEED. 

A considerable amount of attention is now being directed in 
India to the problem of improving the cotton industry in that 
country. In connection with this subject an interesting report 
has recently been issued by the Director of the Agricultural 
Department of India dealing with the possibility of utilising 
to better advantage the cotton seed now pr^uoed there. 

Agricultural Ledger,’^ 1903. No. 9). This report contains 
much information which will he important to other countries 
in which cotton cultivation is being prosecuted. 

It is pointed out in that article that the export of oottoni seed 
froyn Iiidia increased from 43,485 owte. in 1899<^1900 to 9;974i000 
Gwts: in 1902*1903, this rise ^ing attributed to the remunera- 
tive price which cotton-seed'^wl now commaiida in tiie European 
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markets. It is understood that the seed at average Indian 
prices can he pro&tdhly exported when the price ootton^seed 
ml in England is 201. or more per ton, 

Begarding the freight and other charges for of option flfed, 

seed^ the fotmwing estimate of expenses per ton is giyen : — 

Per toa, 
a 8. d* 

Initial cost in Bombay ... ... 8 0 0 

Freight charges, Bomll^y to Hull . . 1 3 0 
Bags, commission, insurance, &c. ... 0 13 0 

4 15 0 

Egyptian cotton seed is the chief competitor with Indian 
seed in European markets. The former commands a higher 
price, as it contains a larger percentage of oil, and has no 
adherent Juzz ’’ or *’ velvet ; further, the cake obtained from 
it is considered a safer cattle food as it is more easily digested. 

From a report by Professor Gilchrist of the Durham College 
of Agriculture, on the comparative feeding value of unde- 
corticated cakes made from Egyptian and Indian Cotton seed ; 
it appears that the latter is less palatable and contains more 
woolly fibre, but in view of the fact that the Indian cake is about 
lOif. per ton cheaper at Hull (according to recent quotations), 
it is considered that the results as a whole are in favour of the 
Bombay cake. 

With reference to the above, it is remarked that Indian 
cattle do not appear to object to the woolly character of the 
seed, and that the hard, woolly cake made from jiindecorticated 
Indian cotton seed may possibly be more safely given to 
English farm stock whilst grazing on succulent grass in the 
summer season than when fed with dry food in winter. 

From comparative analyses it is shown that un decorticated 
cotton-seed cake made in India contains less moisture but more 
oil than English-made samples. 

Cotton seed has always been a valuable agricultural product 
in Egypt and India. In the latter country it has long been 
regarded as a speci.ally jgw)d food for milch and work cattle. 

The percentage of oil which it contains makes it a safe food, 
notwithstanding the high percentages of husk and woolly 
hbre. The cattle of cotton districts in the Central Provinces 
and the Deccan are finer than those of other districts largely 
owing to their being fed with cotton-seed cake. 

In America, oil mills equipped with the newest machinery 
for delinting, hulling and pressing the seed are now extensivdy 
established. The refined oil is largely used there in W 
preparation of butter and lard substitutes* It is also utilised , 
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VMHiitfani manufacture of soap and salad oil, whicli are chieftjr 

of Ifidl Mi employed locally. The cake is exported to some extent, is 
Ootton also used in the country as cattle food and as a manure. 

Bead. The introduction of American methods into India would from 

an agricultural point of view be preferable to a large export of 
cotton seed, if the by-product cake ia entirely kept in the 
country. The export of oil removes nothing which would add 
to the fertility of the land, whereas the use of the oil-cake as 
cattle food or directly as manure would be beneficial. Exten- 
sive exports of cotton seed not only remove a valuable cattle 
food, but cause a direct loss to the average cultivator in districts 
where ginning factories are established. 

The quantities of oil seeds exported from India during 1901- 
1902 and 1902-1903 were as follows : — 


Kind of Oil Seeds. 

1901-2. 

1902*3. 


Owts. 

Cwts. 

Linseed 

7,328,000 

6,328,000 

Rape seed 

6,925,000 

8,927,000 

Sesamum 

2,447,000 

8,733,000 

Cotton seed 

2,036,000 

3,974,000 

Poppy seed 

934,000 

966,000 

Earth nuts 

1,086,000 

1,036,000 


Commenting on these figures, the author says that it is 
possible that these exports are more profitable to those con- 
cerned than if oil industries were fully established in India, 
because the cakes obtained are worth much less in India than 
in Europe. 

In the larger villages of India excellent feeding cakes are 
prepared by pressing oil seeds such as sesamum, ground-nut, 
niger-seed, safflower and rape-seed, but cotton-seed cake is 
practically unknown, as this cannot be profitably prepared by 
native methods. 

At Lahore and Akola (Berars) hydraulic press millp capable 
of treating cotton seed have, however, now been established. 

In connection with experiments for the improvement of 
Indian cotton, the Director of Agriculture has investigated over 
one hundred indigenous and a large number of exotic varieties. 
The comparative values of the dinerent varieties are shown by 
tabulated results for the number of seeds per tola, and the 
percents^ quantities of oil and crude fibre contained in the 
seeds. By a comparison of these figures it is noticeable that 
the cotton races gprown in the Central Provinces and the 
TTnited Provinces are, taken as a whole, superior, so fat a# sbed 
is concerned, to those of Madras and Bombay. It is impossible 
to compare in a reliable way these figures with average analyses 
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of American or Ej^ystia*n seed, as the percental of oil varies UtUisatiah 
considerably in different varieties and under different oondi- of indiiA 
tions ; but it is stated that some samples of American and CUtten 
Egyptian cotton seed contain as much as 10 per cent, more oil c(«ad* 
ilmn the seed of any Indian variety, and average samples at 
least 5 per eent more. 

The effect of acclimatisation on exotic varieties of cotton seed 
was shown to be deleterious as regards seed production; the 
seed gradually becomes smaller, and that of acclimatised 
plants was found on analysis to contain less oil and more crude 
nbre than the indigenous varieties. 

Bearding yield of oil, it is stated that Indian cotton seed 
would give a yield of 13 per cent, of oil if treated by proper 
machinery, and to test this conclusion samples of Indian 
seed have been sent to America for trial in the mills established 
there. Shipments of the seed have also been sent to Hull to 
test the sui^bility of English machinery for the treatment of 
Indian cotton seed. 


NOTICES OF SOME RECENT UNOFFICIAL 
PUBLICATIONS. 


The New South Africa : Its Value and Development. By 
W. Bleloch. Pp. xvi + 435. (London : William Heinemann, 
1901.) 

This work gives an account of the economic resources of the 
Transvaal and Orange Biver Colony and the possibilities of 
their development under British rule. The various goldfields 
are described together with the rate of production of the gold 
and the processes employed for its extraction. The toW laws of 
the late South African Bepublic are examined. An account 
is given of the coalfields and of the prospects of the coal industry 
of the Transvaal, 

The other mineral resources of the country, including 
diamonds, iron, silver, lead, copper, zinc, tin, cobalt, platinum, 
mercury, antimony, mica, building stones, &c., are also dealt 
with. 

Attention is also given to the agricultural resources of the 
Colonies, the immigration question, the dynamite monopoly, 
the pMt and present administrations, and the characteristics of 
the UitUmder, Boer, and native populations. 

The book contains numerous illustrations aud maps. 
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of Gou) Coast Native Institotions. By Caeely Harford. 
i9B|i T|cal4 Pp« xvi. + 418. (London : Sweet and Maxwell, 1908.} 

author, who has practised for some years at the Gold 
VnUkilt* Coast Bar, gives an account in this book of the constitution of 

ti92B* the native races inhabiting the Gk>ld Coast territory. The 

general co-ordination of the native communities is simple : these 
consist of villages, provinces and states. Each village has its 
head man, each province its chief, and each state its king. 
Over the combinea group of states which form a Federal Union 
is one of these kings ; such, for instance, is the constitution of 
the Fanto Union. The office of King is not hereditary, but 
elective, and in his person the king combines the chief executive 
officer, the head military leader, the first magistrate, and the 
president of the legislative board. A special office in connection 
with the king’s court, or even attached to the suite of a head 
chief, is that of linguist,’' or spokesman. He is a general 
court functionary, uniting the offices of herald and gold cane, 
and is, in fact, the confidential adviser, or acts as the representa- 
tive of his chief. This office, rather by nature than by 
ordinance, is generally hereditary. The writer has a very 
high opinion of the intelligence of the natives and the satis- 
factory working of their institutions, and upon this bases his 
criticisms — favourable and adverse — of the attitude displayed 
by different governors in their dealings with the native rulers. 

Commercial Geography of the World, outside the British 
Isles. By A. J. Herbertson, M.A., Ph.D., F.R.S.B. (Gbambers’ 
Commercial Handbooks). Pp. 268. (London and Edinburgh : 
W. & R. Chambers, Ltd., 1903.) 

This books forms the continuation of the same author’s '' Com- 
mercial Geography of the British Isles,” published in 1899. 
Its object is, so far as possible, to interpret, as well as to record, 
the most important geo^aphical phenomena of economic • 
significance. The book is divided into two parts : the first deal- 
ing in outline with the economic conditions of the world in 
general, the second in fuller detail with those of selected typical 
regions. In Part I. the author treats of the influence of 
physical features — ^the distribution of land and water, and 
variations of climate, showing their bearing on the distribution 
of plant and animal life ; and he deals with the relative values, 
sources of supply, and uses of the various minerals. Having 
thus discussed the fundamental distributions which largely 
determine the conditions of human life and commerce, he pro- 
ceeds to indicate Uie chief manufacturing areas of iKe world, 
and to review the means of communication and transport^ in 
different parts of the globe. The first part concludes 'Mth a 
chapter on man as a producer of wealth, and examines &e effect 
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oi material eurroiuLdm^* on the intensity of man’s work, tke Votloss tf 
influence of thought and ingenuity in increasing his pr<^uctive sonsi 
powefrs, and the effect of human associations in promoting and TXnoSilid 
hindering economic and e^ecially commercial derelOpmeni pnhlfoa* 
The earlier chal^rB of Part it. are deyoted to reghm^ producing 
on the whole mainly raw materials, and discuss the j^ysiciu 
conditions, economic products, means of commnnicatiin, ^d 
internal and external trade of British North America, 
Australasia, India and Ceylon, Central Africa, and Inter- 
tropical South* America, and the insular and peninsulc^ lands 
between the Tropics. The later chapters treat of countries with 
moderate or extensive industrial devel<mment, beginning with 
the simpler, such as the Chinese, Japanese, and Russian 
Empires, and progressing through the lands boidering on the 
Mediterranean to countries of more and more complex, economic 
development, including France, the Alpine and Danubian lands, 
the German* Emoire, the Low countries, the Scandinavian 
' countries, and the United States of America. The appendix 
contains statistical tables derived from The Statesman’s Tear 
Book” for 1901, 1902, and 1903, or compiled directly from 
official returns. 

St. Helena : The Histoeic Island, from its discovery to tot 
PRESENT DATE. By E. L. Jackson. Pp. 343, with photographic 
illustrations. (London, New York and Melbourne: Ward, Lock 
& Co., Ltd., 1903 ) 

The first part of this book, which is devoted to the history and 
geography of the island of St. Helena, records its discovery in 
1502 by Juan de Nova Castilla, the Commodore of a Portuguese 
fleet, and gives details of its successive utilisation by Portu- 
guese, Dutch, and British as a store island for ships from India, 

China, and the East up to the time of the opening of the Suez 
Canal. The topography of the island is minutely described, 
and full particulars are given of its natural features, of its 
unique vegetation, and of its native and acclimatised animals. 

Extracts from the records and from letters which passed betw^n 
successive governors of the island and the home authorities 
afford an insight into the early laws relating to the tenure of 
land, and into the social and economic condition of the peo|Mh 
throughout their history. 

AuSTRALIND : wanderings in W^TBEN AuSTRALtA AND TNE 
Malay East. By Henry Taunton. Pp. xi. + 247. (London: 

Edwin Arhold, 1903.) 

The anther describes his Experiences of travel Hie on up- 
countlry dieep Rud cattle staticnilt, first in the Nibi^nibi 
which lies sonic 80 miles inland from Champion Bay, usid subse- 
quently in the MurchWon Biver, Sharks Bay, Boeboume, 
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Koticei of King’s Sound, and Kimberley districts, where he spent nearly 
sonp recent seven years in fishing for mother-of-marl shells and for true 
Oltottoial pearls among the islands o£E the north-west coast of Western 
ttthUcn- Australia. 

tlons. Nyasalato under the Foreign Office. By H. L. Doff, of the 

British Central Africa Administration. Pp. xvi, + 422, with 
illustrations and map. (London : George Bell & Son, 1903.) 

The portion of Central Africa described in this volume com- 
prises the whole of the British Central Africa Protectorate, and 
18 not restricted, as the title might suggest, to* the territories 
bordering on Lake Nyasa. The author’s official connection with 
the administration of the Protectorate dates from the beginning 
of 1898, and during his early residence in the country, he was 
stationed successively in the three districts of the Shire H^^h- 
lands — Zomba, Blantyre, and Mlanje — and then at Nkata Bay 
on Lake Nyasa, after which, in 1900, he was appointed to take 
charge of the Zomba district. ' 

The first two chapters contain a brief review of the circum- 
stances which resulted in the proclamation of a British Pro- 
tectorate over the territory in 1891, and its subsequent history 
up to 1898, after which the story assumes the form of a personal 
narrative, in the course of which an account is given of the 
scenery and the conditions of life in the country. The flora and 
fauna are described in a separate section, special attention being 

S iven to the insects, reptiles and big game; and a chapter is 
evoted to an account of the organisation of a hunting expedi- 
tion. The author appears to have made a particular study of 
the ethnology of the different native races which inhabit 
the country, and he gives an account of their tribal 
organisation, their physical, mental and moral qualities, their 
rites, customs, religion and superstitions and their industries. 
A^ sketch of the Government of the Protectorate is also given, 
with special reference to its attitude towards the natives. T^e 
volume concludes with a brief account of the religious missions 
in the country, and a reference to the adjoining territory of 
Korth-Eastem Rhodesia. 

Basutoland: its Legends and Customs. By M. Martin. 
Pp. viii. -h 174. (London: Nichols & Co., 1903.) 

The authoress of this book spent 1891 and the ten following 
years in Basutoland. She lived in various parts of the country, 
and haying acauired the language, had opportunities of study- 
ing the inner life of the people and their habits and customs 
from birth to marriage and death. These observations she 
records together with some Basuto legends; she also gives an 
account of their history and of the events that led to Basutoland 
being placed directly under the Imperial Government. 
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INDIAN AND COLONIAL. COLLECTIONS. 


RECENT ADDITIONS. 

The Indian tJid Colonial Collections of the Imperial Institate 
are devoted' to the illustration of the economic prodnOte and 
commercial resources of India and the Colonies. These Collections 
are contained in the galleries situated behind and^ running {larallel 
to the main building of t^he Institute. The arrangement is 
geographical, the galleries being divided into courts ” each of 
which 18 usually assigned to one particular colony. 

Fairly representative exhibits of the products of many of the 
Colonies have been available to the public for some time, whilst 
others are now being arranged. 

Many of the Sections are at present receiving additions and 
undergoing aomplete re-organ isation and re-arrangement, in co- 
operation with the Colonial Governments, in accordance with a 
general scheme to render them of greater value for technical purposes 
and be a means of extending general knowledge of the Colonies 
and their economic resources, and to assist persons desirous of 
emigrating, in gaining information about the conditions and mode"^ 
of life in the Colonies, as well as for illustrating the progress of 
applied science in the utilisation of economic products. 

General information regarding each colony is being provided 
by means of geographical, geological and meteorological maps and 
special maps indicating the distribution of the principal crops, 
minerals, etc. ; whilst specially prepared tabular statements are 
employed to illustrate data supplied by the Governments con- 
cerned regarding area, population, revenue and expenditure, and 
trade, with details relating to the relative values of the more 
important products. The specimens of the products are classed 
in the first instance as vegetable, animal cr mineral, and subdivided 
according to their uses ; vegetable products falling into such 
groups as food-stuifs, timbers, gums, resins, and drugs. 

As far as possible samples of the finished article as produced in 
the Colony will be exhibited together with the raw material, and 
intermediate stages* Photographs are being employed to illus- 
trate characteristic scelies in the cultivation, collection or manu- 
facture of products and by means of specially drawn tip labels, 
concise information is being provided as to properties, uses, and 
supply available. 

When this work is completed it is hoped that each Court will 
fidve an accurate representation of the economic resources of a 
^lony, and that the Collections will pi*ove^ au important fac^r 
in extending public knowledge of the Colonies, and in farthering 
their econoniic development. 
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f ^wf Straiti Settlements and Federated Valaj States.— Conei^e^ble 

progress has been made in the re-orgiibisation of this Couit, bn a 
plan pi'epared last year by Professor Dunstan, which was approved 
by the Government of the Straits Settlements, by whom the work 
of collecting and preparing in the Colony the new exhibits required, 
was entrusted to Mr. H. N. Ridley, M.A., Dinsctor of Botanic 
Gardens and Forests at Singapore. Much assistance has kindly 
been given by Mr. Leonard Wray. F.Z S , Curator of the Govern- 
ment Museum at Perak, whilst on leave in this country. 

The Straits Court is being re-modelled in accordance with the 
general scheme for the improvement of the Collections, the object 
in view being to render the exhibits of greater value to commercial 
men, for educational purposes, and as a means of bringing to 
public notice recent developments in economic research. To this * 
end the specimens have been thoroughly overhauled and a represen- 
tative series selected for exhibition. Temporary labels have been 
added giving information describing the collection andc manufacture 
of important products, and the local uses of other products, many 
of which do not appear as exports. These temporary labels are 
being replaced as rapidly as possible by fuller, specially prepared, 
printed labels, and when this work is completed it will be possible 
^br the visitor to learn, as completely as the specimens allow, the 
method of cultivation, collection and manufacture of the products, 
and the uses to which they are put. 

The tin industry has received special treatment in view of its 
paramount importance, and a complete series of specimens and 
photographs, illustrating the modes of occurrence of the tin ores, 
the methods of mining and smelting, have been placed on exhibi- 
tion with full descriptive labels. Specimens illustrating the appli- 
cation of tin to the native manufacture of articles of every-day use, 
such as bowls, tobacco boxes and trays, have been received recently 
fiom Singopore, and have been placed on exhibition in the 
Court. 

The geology of the peninsula is illustrated by a set of 
specimens with notes on the occurrence, geological age, and 
economic importance of the several formations. 

Rice, sago, sugar, rattan canes, gntta-percha, rubbers, dammar, 
resins, fibres, gambler and other tanning materials, dye stnfiTs, 
spices, &c., are similarly represented by selected specimens and 
descriptions of their collection, manufacture and uses. 

Statistical tables showing the area, population, reventie, expen- 
diture, trade and exports, prepared by the local Governinent, have 
been placed in the Court. 

An important addition is a large map specially prepared for 
Oonrtfr diowing the several SetitWients and States under Bidtish 
admixiktration, the raihrays, and 6ther features of interest. 
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BritUli Vortli Bomeo.-’r-A con^<itton of the oomtnhi^l products 
of British North Borneo, including timbers, ooal, rice» sago, anger, 
coffee, cacao, pepper, tobacco and cigars, camphor, Mtta^rdia, 
dammar, resins, cntch and gambier, is on view in the North Gallery. 

British Oentscl Africa Protectorate. — ^The collection il)iiuptratii:i|g 
the resources Cf British Central Africa, situatSd at the weft 
end of the Central Gallery, has been re-arranged and labelled. 
The principed products of the Protectorate are represented ; fore^ 
most amongst these being [coffee, which has recently become the 
chief article of export, and of which some good samples from the 
Shire Highlands are shown. There are also exhibits of rubber in 
the form in which it is brought in by natives, and of strophanthus 
seeds, a characteristic product of tropical Africa, formerly used as 
an arrow poison but now exported in considerable quantity 
to European countries for use in medicine. A detailed description 
of these exhibits was given in the Imperial Institute Bulletin,*’ 
Vol. I., page 1 2 

Zansibar and Pemba. — Progress is being made with the re- 
arrangement of the exhibits in this section. The collection, which 
is located at the west end of the Central Gallery, contains samples of 
the clothing worn by the natives, soap, washing blue, and speci- 
mens of agricultural implements * the local produce is represented 
by samples of cloves, chillies and copra. The remainder of 
the exhibit illustrates the trade which is carried on between 
Zanzibar and the mainland. Statistical information concerning 
the trade of the islands is supplied, and the new labels explain 
the nature of the various articles which are displayed. 



LIBBABT.—BECENT ADDITIONS. 

Books and Publications ^ exclusive of Chvernmsnt PiiblicationSf 

•jUTBsenUd by Publishers and others to the Library of the Irn^ceriod 

Institute since 81a< Marche 1904. 

Transactions of the Boyal Historical 

Society. Vol. XVII., 1903 (The Seoretary). 

Trade Relations of the British Empire ... BvJ. W. ftoot 

(P^rom tile Author), 

Missions to the Punjab and Sindh .. By B. Clark. 

(The Ohurch Missionary Society). 

Hi^ry of South Africa, 1828^1846 ... By G. McCaU Thatl. 

( Jfeiiri. Swatir Bomsnseheki^ A Op.)^ 
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MwenU of Mining and Quarrying 
The Cyanide Process 


By Sir C. le ITeve 
Poster, 

... By J. Park. 

(Afesm, Ohaa, QHffin & Oo.). 
India: Our Eastern Empire ... ... By P. H. Gibbs. 

Australasia : The Britains of the Pacific By P. H. Gibbs. 

{Messrs. Cassell & Co.). 

Growth of English Industry and Commerce By W. Cunningham. 

{Messrs. 0. /. Clay Sons'), 

Disinfection and the Preservation of Food By S. Rideal. 

{Sanitary Publishing Co,), 

... By A. B. Thompson. 
{From the Author), 

... By A. B. Griffiths. 
{Messfi's, Whitaker & Co,), 

... ... By J. D. Sfullins. 

{The Church Missionary Society), 

By F. M. MacKnight. 


Oilfields of Russia. . . 

Treatise on Manures 
Wonderful Story of Uganda 
Pood for the Tropics 


Nile Quest 

Penetration of Arabia 


South American Republics 
Comm ercial Geogra phy ... 
History of the British Nation 
Anglo- Afrikander Taal Guide 


{Messrs, Thacker & Co,), 

... By Sir H. H. J ohnslon. 
... By D. G. Hc^arth. 

: Pullen), 


{Messrs, Lawrence & 

... By T. C. Dawson. 
(Messrs, Putnams' Sons), 
... ByC.C. Adams. 
{Messrs. Ajfphton & Go,), 
... By G. M. Wrong. 
{Messrs, Ajiplefon <& Co,). 
... By J. 0. Everett. 
{Messrs, Keliher Go,), 
Journal of the Canadian Mining Institute, 

1903 

Paper-makers’ Directory, 1904 


Natal Directory, 190i 

Sand’s Sydney Directory 

Stock Exchange Official Intelligence, 1904 
Delagoa Directory, 1904 ... 


{The Secretary), 
{Messrs, Marchant^ 

Singer & Go,), 
{Messrs. P, Davis <£ 
Evans), 

{Messrs. Ooi'don dt 
Ootch). 

{The Secretary, Stock 
Exchange), 

{Messrs, A, W, Shyly 
dk Co,), ^ 
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SCIENTIFIC AND TBCHNlOALi 
DEPARTMENT , 

I.— REPOfITS ON RECENT INVE8TIQATIONS. 

BOCKS AND MINERALS FROM BRITISH CBNTBAL 

AFRICA. 

At the instance of H.M. Hi^h ComxnisaiociLer axi4 Consnl- 
General for British Central Africa^ a series of mineral and fodk 
imcimens was collected in various districts of British Oentml 
Africa in 1900 and forwarded to the Scientific and Technical 
Department of the Imperial Institute, in order that they might 
be identified and those of probable economic importimoe 
chemically examined, so that some knowledge might be gained 
of the little known geology and mineralogy of the Protectorate. 

As the collection included a large numror of rock specimens 
which, th<^ugh of no immediate economic value, were of great 
interest m affording some information as to the geological^ struc- 
ture of the country, they were submitted to a geologist for 
determination and classification. 

It has long been known that as a whole the formations of 
the southern portion of the African continent bear considerable 
resemblance to those of peninsular India, and the specimens 
were therefore referred to Mr. T. H. Holland, Director of 
the Geological Survey of India, then in England, who was 
asked for his o>pinion as to their probable mode of occurrmce 
and significance in indicating the character of the formations 
which am present, as well as the products of economic im- 
portance, they may be expected to contain. 

They were at the same time chemically examined in the 
Scientific and Technical Department of the Imperial Institute, 
and where it seemed desirable analyses were made. 

A report embodying the substance of Mr. Holland’s notes 
and results of the chemical examination has been despatched 
to the Government of British Central Africa, and from this the 
present summary has been compiled. 

The specimens may be arranged in the following groups, 
according to the formations from which they appear to have 
been derived : — 

Q) QrcmiMd gnttisB. 

( 2 ) Upper group of sohiate and gneissee. 

( 8 ) IVaneition aaoic shalea and sandston^. 

( 4 ) Tntrueiue gtMro and decompoeed peridotUeB, 

? 5 > OondwOMa rocke, 

^ 6 ) Trap fiowe and haetc dykes. 

Cl) The gmise*-^Tliis group rarely coiltaiw 

minerals of economic importance. It ia represented in tine 
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Dolieciitm biotite graQ4to type from the 

Marimba District on the ^ west coe^st of Dake Nyassa. 
^patently this belongs to the rotiks referred to by Livingstone 
{Muiionary Travels^ London^ 1857), as forming large masses in 
the highlands to the west of the Batoka country. 

(8) Upper group of sehistB and gneisses. — These rocks fre- 
quently contain valuable mineral deposits, and to them may be 
referred the specimens of crystalline limestones and iron ores 
in this collection. 

The iron ores resemble those of India, and are composed of 
a mixture of magnetic and heematite. The specim'ens were 
obtained from the following localities: — (1) Western slopes of 
Manganic Hill, near Mlangeni; (2) the bed of the Mapora 
River, Lower Shire District ; (3) six miles west of the Chikwana 
main road. 

The first of these contained G9-9 per cent, of metallic iron, 
with 0'023 and 0*038 per cent, of phosphorus and sulphur 
respectively, the second 69*9 per cent of iron, with# 0*010 per 
cent, of phosphorus and 0*008 per cent, of sulphur and small 
quantities of titanium and ct^per, and the third 70*94 per. cent, 
of metallic iron. 

These are, therefore, iron ores of the best quality, rich and 
pure like those of Southern India, but it remains to be seen if 
they occur in sufficient quantity and are situated near enough 
to limestone and coal to ue worth working or whether it will be 
possible to transport them to a smelting centre. 

The crystalline limestones resemble those which, in Ceylon, 
India and Burmah are associated with the Chamockite series^ 
Und in which many gemstones are found. Phlogopite mica also 
occurs near the junctions between the limestone and Chamockite 
rocks. The Central African specim’ens contain sphene, pyrites, 
and diopside, as is usually the case with these rocks, but show 
no gemstones. These limestones are never found sufficiently 
transparent to be useful for optical purposes. It is, however, 
jtist possible that crystalline carbonate of lime tbat coiild be so 
einployed m^bt be found in the amygdaloidal basalte of the 
trap fiows. Three of the limestone specimens are from the bod 
of the River Makirenda in the Port Herald district; the fourth, 
which is much purer, is from the Lake Shirwa district.^ 

The graphitic schists, of which three specimens are included 
in the collation, sure too poor to be of comihercial value, but 
the localities should be searched for veins of graphite. G^ese 
specimens resemble the graphitic schists whi^ occur in Tra- 
vanoore and other parte of peninsular India near the jtinction 
of the Chamockite series and the crystalline limestone. One 
specimen is from the bed of the Rivet Makirenda in tlfe Pert ^ 
idistfict, presumably Jtoar the crystallme: lin^ottotiLes. )A 
second is from the Matimha district and the third from Hie bed 
of the River Tundu in the Port Herald district. 
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To s^me group may b© reforred tho fdlldwii^ tockk^ 
whieh^ nowover, have in themselves no economic value. ]CiiMWi 

Garnetiferous biotite gneiss, from the bed of the Eiver Tundu from 
in the Port Herald district, leptynite (garnetiferous guartz- BliGUlh 
felspar-granulite) rrom the same district and from the bed of the CfutrlA 
Mapora River in the Lower Shire distriot. Homblei|4e gneiss 
from the same two localities and hornblende w^jtem^^eids 
from the bed of the last-mentioned river; homb^^de end horh- 
blende-diopside rocks from the Anglo-Portuguese western 
boundary and from the beds of the rivers ^ Makifenda and 
Mapora. Qranulitic felspar rock from the bed of the Mapora 
River and garnetiferous amphibolite and quartz epidote schist 
from the Marimba district. 

A number of vein rocks which occur among the specimens are 
probably associated with the schists. They include a talcose 
rock with pyrites and calcite and a brccciated limestone with 
cavities which, from their shape, must have been formerly 
occupied by specular iron ore ; both of these are from the 
neighbourhood of a sandstone ridge near the delta of the 
Zambesi. Specimens of vein quartz were also collected from the 
source of the Tanjazi River and from the beds of th^ River 
Makirenda, another river in the Port Heral(^ district, and 
the Mapora. Three specimens of quartz and schorl (black 
tourmaline) are probably derived from the coarse jfranitic 
veins known as pegmatites, two of these are from tb© 
west slopes of Mangani Hill and one is supposed to come from 
the Angloi-Portuguese boundary. It is not improbably from 
quartz reefs in the hornblende schists and epidiorites like those 
of the South of India, that the gold has been washed out and 
concentrated in the sand of some of the other rivers. Livingstone 
(op cit. pp, 630, 637) has referred to considerable gold washing 
in the Mokorozi and Revubu Rivers, which have tributaries 
descending from the Shire country north and north-east of Tete. 




of rocks transmitted to the Imperial Institute, but that ^is no 
reason for discontinuing the search. For this purpose there is 
no better guide than washing the river sands until the souroe of 
gold is approximately located. The only specimen in the col- 
lection wich contains more than a trace m gold is a decom- 
^sed basalt from a mineral vein near the red sandstone rid^e 
already referred to. On assay this yielded 1 dfWt. 16 grams of 
gold and 1 oz. 17 dwt. of silver per ton. 

Transltioii azoic rocks. — ^A few of the speoimens resemble 
the ancient unfossiliferous rocks of Peninsular India, induing 
the Guddapsh, Gwalior, apd Vindhyan formationc* A dirty 
^pe!r and a porcellanite from the ijieighhouri^od of their 
S^ne ridge are comxhon Ciiddapah and Tindhyan typeSf 
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qiiartsite from the Port Herald distriot may also be placed 
here. Some carbonaceous shales ftbtn. 4he beds of the Makirenda 
)am and Mapora Rivers and from the Msalambidwa Hill and the 

frontier near Msalamted Hill might belong either to this group 
or to the Oondwana rocks. 

(4) Intmsivs gabbroi and peridotites. — A. coarse-grained 
gabbro from the Tundu River may be referred here, and perhaps 
also the pebbles of ilmenite from the Malaka River in the Lower 
Shire District and the decomposed fragments of felspar with 
pyrrhotite from the bed of the Makirenda River. Specimens 
from the neighbourhood of this river and from the bed of the 
Mapora River resemble the products of the decomposition of 
peridotites in South India. There the peridotites contain 
valuable veins of magnetite and in one case chromite. A speci- 
men of serpentine from near the source of the Lilonjwi is 
probably an altered peridotite, but it is doubtful with what rocks 
it was associated. 

(6) Gkmdwana rocks. — The coals present the peculiar charac- 
ters of the Gondwana coals of India, and although this is not 
in itself sufficient evidence fur safe correlation, there is little doubt 
from what is definitely known of German and Portuguese East 
Africa that these really belong to the Gondwana period. 

From an economic point of view these are the most important 
specimens in the collection, and a detailed expert examination 
oil the coal-bearing areas ought certainly to be carried out. It 
may be added that analyses made at the Imperial Institute 
^ree exactlv with the composition of the coal from the 
wndwana rocks of India. 

Although the forests supply at present the fuel consumed in 
British Central Africa, coal will in future be needed both for 
the railways and lake steamers. The thickness and extent of 
the TOod seams should therefore be ascertained as soon as 
possible. 

(6) Trap flows and basic dykes. — ^A large number of the 
specimens are igneous rocks of basaltic types; some may have 
come from the dykes, but most of them are evidently from trap * 
flows, like the Deccan trap of India and the plateau basalts 
of British and German East Africa. It is from these traps that 
the rounded fragments of chalcedony have been obtained. 
They are worthless, but agates of ordinary types which may 
have some small value no doubt also occur. A mass of well 
erystaliised scolecite a seolite mineral is derived from the traps. 

Genxbal Bemabks. 

The specimens leave much to be desired^ both from J&e 
spientifie and economic point of view. Many Of them are tivair 
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pebbles witbeut known origin^ and most of ibem are damaged 
Bj weathering. It woujd be of adTantage if larger epecixneno 
conld be obtained from below the weathered crust of the rocks. 
The results of the preliminary investigation of the collection 
of specimens from liritish Central Africa indicate that that 
country deserves systematic exploration for valuable tniperals as 
has already bete donb in German East Africa. ^ In ti^f connec- 
tion the materials which most deserve further ihVestis^on are 
the pegmatites, which yield valuable muscovite mica ilN3-erman 
East Africa, the limest^es, the coal, washings for alluvial gold| 
graphite, and the iron ores. 


MINERALS FROM NORTH-EASTERN RHODESIA 
AND BRITISH CENTRAL AFRICA. 

A series of minerals was forwarded to the Imperial Insti- 
tute by the Acting Deputy Commissioner and Consul for British 
Central Africa, together with a descriptive report compiled by 
the Head of the Scientific Department at Zomba, giving certain 
information regarding those specimens collected in that 
district. 

The minerals were intended primarily for exhibition in the 
British Central African and Rhodesian sections of the Imperial 
Institute, and have been chemically examined in the Scientific 
and Technical Department of the Imperial Institute, in order 
that full information regarding their composition might be 
available for reference and as a basis for valuation. 

The results of this examination have shown that of the 
four iron ores forwarded, three, viz., Nos. 13a, 13b, and 18 
are of good quality and suitable for smelting. Further in- 
formation should be obtained regarding the extent of the 
deposits from which these ores were obtained, in view of the 
possibility of smelting them locally or of transporting them 
cheaply to a centre at which they could be treated. The 
fourth iron ore. No. 13, is of a titaniferous character and there- 
fore probably of little value at present. Reference may 
also be made to the two samples of mica. Nos. 17 and 21, 
which, though oi little value, indicate that better mica 
possibly be obtained at lower levels of the same deposits. 

The Bjpeoimens of limestone examined, viz., Nos. 14a wd 14h, 
are both comparatively pure, but the former is not likely to 
be found in extensive deposits, and the second, owing to itf 
pulverulent character, is of little vahxe. 

No oomments need be miMie on the sp^imens of 
qtmrte emmined, which, with Bke ejEoeption of the auriltioii# 
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^iott (No. 16) conl^aiiiing cmly a trabe of gold, 'were all 

itx'cte Imdwn reefs already ^worked. 

Chemical Examination oi^ Minehals. 

Specimen No, 13.—“ Iron ore, Lnsangasi District, North- 
Ei^stern Rhodesia.’* 

Description , — Titaniferous Iron ore. 

Weight — Six OTinces. 

The specimen was compact, homogeneous, and slightly 
magnetic. It possessed a lustrous steel-grey colour, had a 
specific gravity 4*98, a hardness of about 6, and showed a 
semi-conchoidal fracture. 


Analysis. 



per cent. 

Ferrous oxide (FeO) 

10-48 

Eerric oxide (Fe,0,) 

68-42 

Alumina (AljO,) 

nil 

Manganous oxide (MnO) . . . 

trace 

Cupric oxide (OuO) 

nil 

Magnesia (MgOj... 

trace 

Lime (CaO) 

nil 

Silica (SiOj) 

nil 

Titanium dioxide (Ti 02 )... 

31 09|^ 

Sulphur (S) 

0 023 

Phosphoric oxide 

0*044 

Water 

nil 


Iquivalent together to 
metallic ircyi, Fe 66*09 
per cent. 


► per cent. 


100*05 

These results indicate that this is a fairly rich iron ore. 
Unfortunately, however, ores such as this cannot be smelted 
in blast furnaces, since the presence of titanium leads to the 
production of a highly infusible slag, which impedes* the 
working of the furnace. This ore cannot, therefore, be re- 
garded as having any Commercial value at present. 

Specimen No, “ Iron ore from North Eastern Rhodesia.** 

Description \ Magnetite. 

Weight : Three pounds. 

Tte specimen consisted of agglomerated black crystals of 
magimtitC, ^partially covered^ with red echredus matter;' 
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mineral was strongly magnetio, had a hardness of dlKMit 6, and 
gave an almost blaok streak. 


Analysis. 



Per cent. 

Ferrous oxide (PeO) 

Ferric oxide (Fe^O,,) 

metallic ir(% oc^y 

L P®r cent. ^ 

Alumina ( Al^Og) ... 

2-03 

Manganous oxide (MnO) . . . 

trace 

Cupric oxide (OuO) 

nil 

Magnesia (MgO) ... 

4-93 

Lime (OaO) 

nil 

Silica (SiO|) 

9-59 

Titanium dioxide (TiO*) ... 

nil 

Sulphur (S) 

0 036 

Phosphoric oxide (PgOj) ... 

0 lOesPhosphorus, 0-042 per 


cent. 

Arsenic „ (AsgOg)... 

nil 

Water 

1-20 


99 94 


This is a magnetite of average quality. The descriptive 
letter accompanying these specimens gives no information 
regarding the extent of the deposit from which this specimen 
was taken, nor as to whether the specimen was representative 
of the whole deposit. In the absence of these data and of 
any information regarding the proximity of supplies of coal 
and limestone to the deposit, it is impossible to say whether 
or not* this ore could be profitably smelted locally. 

SpBcimm No. 135. — “ Ironstone found on Songani Estate, 
British and East AfHca Oompany, Limited, Zomba District."* 
Deseripium: Magnetite. 

Weight : Five pounds. 

The sample consisted of several pieces, some of whidi were 
hard and compact, while others were yosioular. *The ^mineral 
was bllUdc internally; but was lightly covered bw red^oxid^' of 
iite. It 'stronj^ly niagnetic. 
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P4^ cent. 

hMsHli 

Ferrous oxide (FeO) 

24-84 ( 


Ferric oxide (Fe^Oj 

67-84 i 


Alumina ( Al^O,) ... 

2-08 

trifiii 

Manganous oxide (MnO) ... 

0-14 

ninu 

Cupric oxide (CuO) 

nil 


Magnesia (M^) ... 

0-57 


Lime (CaO) 

nil 


SUica (SiO*) 

2-01 


Titanic oxide (TiO,) 

1-88 


Sulphur (S) 

0-030 


Phosphoric oxide (PsOg) . . . 

0-035= 


Arsenic (As^Oo) 

nil 


Water 

1-08 


Equivalent together to 
metallic iron, 66*80 
per cent. 


Phosphorus, 0*024 per 
cent. 


100*47 

This is a high grade magnetite, and if the present specimen 
is fairly representative of the quality of the whole deposit and 
the latter is extensive, it should constitute a valuable source 
of iron. The possibility of utilising this ore locally is of 
course dependent upon the proximity of supplies of coal and 
limestone. 

Specimen No, 14a. — Calcium carbonate from Shirwa Island, 
Zomba District.” 

Description : Calcite. 

Weight : 2^ pounds. 

The specimen consisted of almost pure, crystallised calcium 
carbonate. It was translucent and possessed a slight yellow 
tint, due to the presence of a small quantity of iron. It also 
contained a minute quantity of phosphate. Deposits of this 
character are generally of limited extent, and consequently 
of little economic importance. 

Specimen No, 146. — “ Limestone (top sur£sce). Loangwa River, 
East Loangwa District, North-Eastern Rhodesia.” 

Description : Shelly limestone. 

Weight : One pound. 

The specinlen consisted of grey, pulverulent calcium „cs(^ 
bonate, containing fragments of small shells. It was soft and 
very porous. 
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AnaHym. 


Ferric oxide (Fe,0)l 

Alumina (Al^Og) J 

Magnesia (MgO) 

Lime (CaO) 

Silica (SiOj,) ... . 7.. 

Phosphoric oxide (PtO^) 

Loss by ignition (CO^. H,0, and organic 
matter) ... ... ... ... ' ... 


pAt cent. 


1A2 

0‘81 



44*85 


aoM 

BrillM 

Omiml 

ADriea^ 


99*97 

This limestone, although fairly pure, would be unsuitable for 
smelting operations owing to its soft and pulverulent condition. 
Similarly lime made from it would deteriorate rapidly, and 
would be of little value for building purposes. 

Specimen No, 15. — Auriferous mica schist. Lusangazi Valley 
East Loangwa District, Noith-Eastem llhodesia.’* 

Description : Massive quartz, containing mica. 

Weight : Two pounds. 

The specimen consisted of colourless, translucent quartz^ Con** 
taining mica irregularly distributed m segregations or thin 
veins. It contained a trace of gold, but no silver. 

Specimen No, 16a. — ‘'Quartz. Sassare Reef, North-Eastem 
Rhc^esia 

Weight! IJ pounds. 

The specimen consisted of vesicular quartz, generally colour- 
less and translucent, but stained in a few places with ferruginous 
matter. It contained 17 dwts. 15*3 grains of gold per ton, but 
no silver. 

Specimen No. 165.—“ Rich Quartz, Missale Reef, North-Eastern 
Rhodesia. Supplied by the British South Africa Company.*’ 
Weight: 1 ounce. 

The specimen was a small piece of translucent quartz, con- 
taining about seven grains of visible gold. 

Specimen No.XT. — “Mica (muscovite), from Muchinga Mountains, 
North-Eastern Rhodesia.” 

This specimen of muscovite mica was an irregularly shaped 
plate in. by 3 in. by ^ in. in size. It was almost oolourless 
and transparent in thin iilms. It showed no continuous cleav- 
age plane, and the surface was buckled. Such mica is cf no 
commercial value, but better material may be obtained at 
greater depths. 

Speeivhen No, 18.— “ Hmmatite (oxide of Iron), from Mudunga 

: Hssmatite. 

Weight : 2 ounces. 
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^ The specimen consisted of almost pT^re ferric oxide, it had a 
daik red colour, and gave a bright red streak. 

Analym. 

Ter cent. 

Ferrous oxide (FeO) ... 0*73 

Ferric oxide (Fe,Oa) ... 90*69 

Alumina (AljO,) ... ... 1*74 

Manganous oxide (MnO) ... nil 

Cupric oxide (CuO) ... 0*08 

Magnesia (MgO) ... ... trace 

Lime (CaO) ... ... nil 

Silica (SiO*) 4*00 

Titanic oxide (TiOj) ... nil 

Sulphur (S) ... ... trace 

Phosphoric oxide (PjOfl) ... 0 055 Equivalent to Phos- 

phorus 0*021 per cent. 

Arsenic (As,Oj) ... ... nil 

Water 2*75 

This is a haematite of good quality, containing only small 
quantities of phosphorus and sulphur. If the deposit of this 
ore is extensive and is favourably situated with regard to 
supplies of coal and limestone, or if the ore can be transported 
cheaply to a smelting centre, it should be a valuable source of 
iron. 

Specimen No, 19. — “Quartz — ordinary. Missale Reef, North- 
Eastern Rhodesia.” 

Weight : 4 ounces. 

The specimen was a piece of translucent, massive qtrartz, 
showing specks of gold. It contained 91 ozs. 9 dwts. 8 grains of 
gold per ton, but no silver. 

Specimen No, 20, — “Quartz. Ordinary Sassare Reef, North- 

Eastern Rhodesia.” 

Weight : — 4 ounces. 

The specimen consisted of translucent, massive quartz, 
associated with a large amount of ferruginous matter. It con- 
tained 4 ozs. 11 dwts. 11*2 grains of gold per top, but no silver. 

Specimen No, 21. — Biotite Mica from Mucbinga Hills, North- 
Eastern Rhodesia.” 

The specimen consisted of black biotite mica, 3'8 in. by *1*6 in. 
W 1*1 in. in size. In thin films it was translucent, and was 
olive green in colour by transmitted light. The cleavaf^ was 
fairly well developed in parallel planes, but on attempting io 
detach thin plates the mineral bfoke into small Bcales*^ Such 
mica is of no commercial value, but better specimens mw be 
found in other parts of the deposit, especially at greatejr depfts. 


Together equivalent to 
Metallic iron, 64;05 
per cent. 
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VEGETABLE -PEOBITCTS FItOM BElTISH 
CENTBAL AFRICA. 

This c<|llec'tiioii of vegetable products was forwarded to tbe 
Ipxj^erial InaAituta from British Central Africa by H.M. 
Acting Deputy Commissioner and Consul, t^gethec with a 
descriptive report, compiled by the Head of the^^ientifio 
Department, Zomba, giving an account of the origin, and pro* 
duction of the several materials included i£ the oellection. 
The products were primarily intended for exhibition in the 
British Central Africa section of the Colonial collections of 
the Imperial Institute, and in this connection a preliminary 
description of them has already been given in the Bulletin 
(vol. i., 190t3, page 9). It was also requested in the accom- 
panying letters that, where possible, commercial valuations of 
the products should be obtained and communicated to the 
authorities* for the information of the planting and trading 
community of the Protectorate. Such of the products as 
appeared to be of special interest were therefore chemically 
examined in the laboratories of the Scientific and Tc^hnibsd 
Department of the Imperial Institute, and full information 
having thus been obtained with regard to their composition 
and properties, they were submitted to bickers and to tech- 
nical experts for commercial valuation. The results of that 
wo-rk are given in detail in the succeeding sections of this repdiiJ. 

Particular attention may be directed to several of these 
products, which appear to be of special interest. 

Tea * — ^The six samples of tea forwarded were of very good 
quality ; they contained from 3-08 to 3 '68 per cent, of cafEeinq, 
which is about equal to that contained in Indian teas. It 
was impossible, unfortunately, to judge of the aroma of these 
teas owing to their having absorbed the odour of the tobstcco 
with which they had been packed. They were valued at from 
5Jd. per lb. for dust “ fanuings to 7-|d. per lb. for ** orange 
pekoe.’’ It is probable that teas grown in British Centra{l 
Africa would be readily saleable, and in view of the fact that 
the consumption of tea is extending rapidly on the European 
continent, the cultivation of this product might well be 
extended in the Protectorate. In this connection it may be 
mentioned that there is a large demand for green tea in tte 
United States, which is at present almost entirely supplied 

J rOm China and Japan, although of late a fair quantiw^ of 
i/eylon green tea has also been sold there. It might be worth 
while, therefore, for planters in British Central Afriea to eti- 
deavour to produce a green tea suitable for the AmeriMU 
inasllt|iit»^^skiee lids would' probably prove tno!i(e remunetetive 
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mWHWl than the manufacture of black teas to be sold In competition 
with the Indian and Ceylon products. 

^ Tobacco , — The three samples of unmanufactured tobacco 

hW^ were found to be very similar in composition to American 

WHitpil tobaccos. The technical experts to whom they were submitted 

files. stated, however, that their commercial value could only be 
determined on large trial consignments of from 25 to 50 lb. 
The colour and texture of the leaves were stated to be suitable, 
but their burning qualities appeared to be less satisfactory than 
those of American tobaccos. These reports indicate that with 
a little more care in preparation, tobacco suitable for the 
English market could be produced in British Central Africa. 

Rubber, — British Central African rubber is already well 
known in Great Britain, but it was thought advisable to 
examine the specimens sent in order that analyses of typical 
samples of this rubber might be placed on record. The samples 
were valued at 3«. 2d, to 3«. Zd. per lb. 

Fibres, — ^The specimen of the fibre of Furcrcea gigantea was 
found to be of excellent quality, and to compare favourably with 
samples of this fibre procured from India, Grenada (West 
Indies), and Victoria (Australia). It was valued at 26Z. to SO/, 
per ton. 

The specimen of the fibre of Sansevieria cylindriea was less 
satisfactory owing to faulty preparation; if properly prepared 
its value would be 25/. per ton. A second sample of this fibre 
more carefully prepared should be sent to the Imperial Institute 
for examination. 

Beeswax, — ^Three samples of this product were forwarded, of 
which only one had been clarified. This sample was submitted 
to brokers, who reported that it would meet with a ready sale 
here at from 6/. 17^. Gc/., to 11, ])er cwt. It appears that small 
quantities of * beeswax are already exported from the 
Protectorate, and in view of the statement made in the descrip- 
tive report accompanying these samples that bees are extremely 
abundant in Nyasaland, some attempt should be made to develop 
this trade. It may be mentioned that about 1,000 tons of bees- 
wax are imported annually into Great Britain. 

Ginger, — ^The specimen of this product arrived in a damp 
condition, and was therefore not in a satisfactory state for valua- 
tion. It possessed, however, an excellent aroma and flavour, 
and the brokers to whom it was submitted stated that it would 
probably be worth from 32^. to 33 j. per cwt. if exported in a 
properly prepared state. 

Chemical Examinatioii. 

The ein samples of this piwduct were grown at Mluje and 
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prepared without the aid of machinery. XTnfortuMtely, owing 

Id the sampler having been packed along with tobacco, the true BCOtWli 

aroma of xke tea wae masked by that of tobacco. 

The samples were chemically examined in the Soientihc and 
Technical Department of the Imperial Institute, and the restilts OlMatml^ 
of that exammation are given in the following’^ablP : ^ Aftieat 

.4^ 

Tannm 

Iff 1 Ik#-.!-* A-u detfi mined Soluble 


Number. 

Description. 

Moisture. 

Ash. 

Caffeine. 



Per cent. 

Per cent. 

Per cent. 

1 

( “ Orauf^e . 
f Pekoe” ... 

8 26 

6*03 

8*68 

4 

7 84 

5*28 

8*54 

9 

» ** Broken... 
f Mixed ” .. 

8 32 

5*09 

8*35 

6 

7*77 

5*60 

3 22 

8 

i “ Dust ... 
f Fannin^pi *' 

8*68 

5*20 

8 08 

6 

8*43 

6*17 

8*19 


Per cent. 
lO’S 
10*4 
S*5 
0S 
10*8 
10*6 


Per ^at. 
96*6 
96*4 
98*7 
98*0 
96*6 
28*8 


These results show that the samples of tea are of good 
quality. The percentages of ash and soluble extract are, how- 
ever, somewhat lower than those yielded by the best Indian 
and Chines^ teas. 

The silftnples were submitted to a leading firm of brokers for 
commercial valuation. They re^rted that the value of the 
teas could only be judged from meir appearance since, as has 
been already stated, their flavour was masked by that of tobacco. 
The infused leaves were moderately bright, and, in the two 
“ Broken Mixed and the two “ Orange Pekoes,” the leaf 
appeared to have been fairly well manipulated, and confined a 
small quantity of tips. The following values were assigned to 
the samples: — 

No. 1. ... “ Orange Pekoe,” ... about 7<i. per lb. 


No. 1. 
No. 4. 
No. 2. 
No. 6. 
No. 8. 
No. 5. 


Broken mixed ” 
** Dust fannings ” 


Toiaeeo. 


about 7d, per lb. 

„ ,, 

„ tobfi. perlb. 

,, 7d» to 7\di, (, 


These samples consisted of two specimens of tobacco lea{« 
three varieties of manufactured tobacco, the latter teing 
described as (^a) ** pipe tobacco,” (ft) " cigarette tobacoD^’^ and (4 
“ smoking mixture.” 

One of the samples of tobacco leaf (No. 3^ was grown at 
Hlan je. It consisted of (a) rougher leaves which were in 
conditiciii of unilom colour, with a ImgOi oi 80 itticliei and a 
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width of 8 inches, and prolfiably suitable for the manufao- 
twp of pipe tobacco ; and (&) smooth thin leaves of a unifo^ 
^dinm brown colour, length 17-19 indhes, and width 7-10 
inches, suitable for the inani^acture of cigars. 

' The other sample of tobacco leaf (No. 4) consisted of leaves 
20-24 inches long, 7-10 inches wide, medium brown in colour 
and badly cured, being marked with green patches and white 
spots. 

The following table gives the results of the chemical analysis 
of these samples of tobacco leaf in the Scientific and Technical 
Department of the Imperial Institute : — 


PerceutageB calculated on the dried 
material. 


— 

Tobacco No. 3. 




- 

Tobacco 




No 4 

1 

Pipe Uaf 

Cifc^ar leaf. 


lloiBture (at 100° G) j 

10-06 

9 91 

10*11 

Total ash 

19 36 

18*49 

19*64 

Pure ash (free from carbon and silica) .. 

18-22 

1792 

18*02 

Silica 1 

0 82 

0 26 

108 

Nicotine (by Kisslmg’s method) 

47 

39 

6-9 

Starch and sugar 

Nil. 

Nil. 

Nil. 

Acidity 

Ntutial. 

Neutial. 

Faintly 

alkaline. 


These results correspond closely with the average figures 
obtained for American tobaccos, and indicate that, so fer as 
chemical composition is concerned, the tobaccos are of good 
quality. The small proportion of silica in the ash shows that 
the leaves contained little or no sand. 

Samples of these leaf tobaccos, together with the results of 
the chemical examination, were submitted to a leading firm 
of tobacco ‘manufacture! s. They reported that the commercial 
values of the tobaccos could only be determined with any 
approach to accuracy by testing a quantity of not less than 
25 to 60 lb. The colour was regarded as fairly satisfactory, 
and the texture of the leaf was stated to resemble that of 
certain American tobaccos, although its burning quality did 
not appear to be so good as that qf Kentucky tobaccos* If, 
however, proper methods of cultivation and curing are adopted^ 
it is not anticipated that there would be much difficulty in 
finding a market for these tobaccos. In order to develop this 
trade with the United Kingdom, it would be necessary to ship 
a le# bales of the different grades so that rnkpufaCtur^ 
hate an opportunity of temng the different qufdities^c® tne 
t^hcco on a comniercial 
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In the accompanying report it is stated that the eadiibit o* 

TODper is one of good quality^ obtained from the vines of the ipm 
indigenous Landolphias/’ The specimen itself was labelled 
ae follows : “ Kubber as collected and offered for sale by the 
natives of BriKsh Central Africa/' 


The sample weighed about 4 lb., and consisted M small 
hemispherical pieces, ranging up to inches in nlameierf 
which were evidently balls of rubber cut in two to ^cilitate 
drying. The balls liad been formed by winding narrow strips 
of rubber on a central mass. The external colour varied from 
light to dark reddish-brown, the hat surface usually presenting 
a mottled appearance, and some of the pieces showed a white 
moist centre when cut open. The rubber appeared to be of 
good quality ; it was free from stickiness and exhibited good 
elasticity and tenacity. A small quantity of extraneous 
vegetable matter, chiefly pieces of bark, was piesent. 

As some of the pieces were considerably darker than others, 
two separate samples were selected for analysis : — 

A. Light coloured pieces. 

B. Dark coloured pieces. 

These gave the following results on analysis: — 



Sample as received. 

Calculated for dry 
materia). 


A. 

Light 

B 

Dark. 

A. 

Light. 

B. 

Dark. 

Moistare 

Oaoatobouo 

Besin 

Dirt .*. 

Per cent. 
15 

87-6 

4*7 

68 

Per cent, 
1-8 

89 7 

4*8 

4*8 

Per cent. 

88’8 

4*8 

6*4 

Per cent. 

9^0 

4-8 

4*3 

Ash incladed m dirt 

06 

08 

OG 

08 


These results show that the light and dark coloured pieces 
are practically identical in composition and are of good quality* 
the percentage of resin being low. 

Samples of the rubber have been submitted fpr commmial 
valuation to brokers, who wpre informed of the results of €ha 
chemical examination. They describe the rubber as good, dean 
ball, and value it at 3s. 2d. to Ss. 3d. per lb. on tiae London 
market. 

This rubber from British Central Africa is already well 
knowniin ooimmeroe^, but it waa thpught that it wauld^be 
tareatmg to fmbmit the sample to chanucptl exammationi so 
its/qamposition might he recorded for future rafe^epjBe. 
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FtbmM. 

Fureraa ffigantea* 

Furercea gigantea^ ike plant ftom which Mauritius hemp is 
derived, is stated in the accompanying descriptive report to 
have been introduced into British Central Africa and found to 
grow well there. 

This sample of the fibre was supplied by the Scientific 
Department at Zomba. It was clean, fairly white in colour, 
and had a staple about 40 inches in length. 

The results of its chemical examination in the Scientific and 
Technical Department of the Imperial Institute are civen in 
the following table, and are there compared with those obtained 
with specimens of the fibre of Furcrcea gigantea received from 
Southern India, Grenada, and Victoria. 



B. C. A. 
sample. 

S. Indian 
sample. 

Oren&da 

sample. 

Victona 

sample. 

Moieture 

Ash 

Loss on (a) hydrolysis 

« W hydrolysis 

„ acid purification 

„ mercerisation 

Qatu on nitration 

OeUulose 

Length of ultimate fibre in mm... 

Per cent. 
8*7 

1*1 

100 

14-6 

1*7 

8*7 

881 

76-8 

2—5 

(average 

3'6) 

Per cent. 
9-8 

12*4 

14*6 

1*7 

11-4 

40-7 

77-7 

2—6 

Per cent. 
10-2 

2*4 

14*9 

220 

9*8 

160 

94*0 

77*8 

1—6 

Per cent. 
11*6 

2*8 

13*0 

28*5 

6*S 

16*2 

84*0 

72*2 

1-8 


It is evident from these results that this sample of fibre is^ of 
excellent quality. In its chemical behaviour and composition 
it closely resembles the specimen from Southern India, whilst 
it is distinctly superior to those from Grenada and Victoria. 
It is less susceptible to the action of alkali than any of the 
other samples as shown by • the smaller losses sustained on 
mereerisatmn and hydrolysis, and it is therefore in a more useful 
and durable condition. 

Representative specimens of this fibre have been submitted 
t6 brokers for commercial valuation. They report that the fibre 
is clean, of fair strength and colour, but rather short, and is 
worth from 26i. to 30Z. per ton. 

Sansevieria eylindriea. 

This plant is said to occur in all parts of the Shir4 Highia^cids, 
but most abundantly at Hlanje, where it grows vigorowy. 

This sample of the fibre wai supplied by Mr. H. Brown, of 
Mlanje. It was of a pale yellowish colour and fairly eleto, but 
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was rather coarser thah the Furcrsea fibre and not so strong, 

Its staple had an aTerage length of 6 ft. 3 in. rimt mnrn 

In the following table the results of its chemical eKamination - * 
in the Scientific and Technical Department of the Imperial Bntlin 
Institute ai^ (Hjmpared with those of me fibres of other species of Olitiiil 
Sansevieria, which have also been examined in this AMiSt. 
Department : — 



SansetieriA 
eylindtioA. 
from B. C. A. 

Sansevieria 
zeylanioa. 
from Assam. 

Sansevieria 

zeylanioa. 

S^ensetieria 

yuineensis. 


from 

Grenada. 

from Sierra 
Leone. 


Per cent. 

Per cent 

Per cent. 

Per cent. 

Moisture 

11-4 

9*4 

95 

10*6 

Ash 

1« 

0*7 

1*4 

0*4 

Loss on (a) hydrolysis 

18-8 

11*8 

11*9 

8*9 

t, (S) hydrolysis 

27-7 

14*9 

17*2 

18*9 

„ aoid pooific^tion ... 

2*76 

1*4 

0*8 

1*8 

„ meroerisatjoik 

7-9 

11*6 

145 

8*6 

Gum on nitration 

36*7 

38*6 

28 6 

29*6 

Oellnlose 

79*1 

76 6 

72*7 

78*0 

Length of ultimate fibre 
la mm. 

3—6*6 

(average 4*7) 

1*6— 3*5 

1—6 

1-6—6 


These figures show that in certain points, viz., percentage of 
cellulose and length of ultimate fibre, this sample of the fibre of 
Sansevieria cylindrica is superior to those of the other species 
examined. It is, however, more readily attacked by alkaline 
hydrolysis and is, therefore, likely to be less durable. 

The brokers report that the sample has not been well prepared 
and is of uneven strength, but tnat, if properly prepared, its 
average market value would be about 2o/. per ton. A second 
sample of this fibre, more carefully prepared, should be sent to 
the Imperial Institute for examination and valuation. 


Beeswax. 

Three specimws of beeswax were forwarded, two of which 
represent the product as offered for sale by the natives, whilst 
the third is a clarified sample. It is stated that b^ are 
extremely abundant in Nyasaland, and beeswax already figures 
among the exports, but that much larger quantities could be 
readily produced. 

The clarified sample wae selected for comme^ial valuatio|i. 
It was in the form of thin circular cakes, about 6 in. in diameter, 
and from a quarter to three-eighths of an inch in thicknees, 
and was quite free from visible unpurities. The brokers report 
thfiS they consider it to be a genuine specimen of purified Mes- 
ya^ and that consignments of similar quality would meet with 
a ready sale in the London market at prices from 6/. 17s, filf. 
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to 7^. per owt. They recommend th»t the wax should be 
tMppea in blocks of 90 to XOO lb. eachi cased in gunny, at 
re ?“J^«y5es are preferred by buyers in^this country, 

%{ is evident from tbis report that clilBtrified beeswax from 
^British Central Africa will fetch ^od prices in the London 
market^ and there is no reason why the exports of this product 
should not be largely increased. 

Ginger. 

It is stated in the report that small quantities of ginger are 
met with at several estates in British Central Africa, but that 
no attempt has yot been made to gix)w it upon a commercial 
scale. Ginger could be easily cultivated in the country, how- 
ever, and as its preparation for the market involves little trouble 
it was thought that a price of 30 a. to G0«. per cwt. would be 
sufficient to induce planters to take the matter up. 

The specimen of ginger submitted did not arrive in a very 
suitable condition for commercial valuation. It w& very moist 
and soft, and probably had not been dried sufficiently before 
packing. It possessed a very good aroma, however. The best 
pieces were selected and were submitted to brokers, who were 
asked to indicate as far as possible the probable value of the 
ginger if in good condition. * They report that ginger must be 
quite dry in order to be sale»able in the London market, and 
mink that the value of the sample, if properly dried, would bo 
about 32^. or 335. per cwt. 

In view of this report it is desirable that a larger samplo 
should be collected and forwarded for fuither examination and 
valuation. Care should be taken to thoroughly dry the sample 
before despatch. It would then be possible to determine the 
precise value of the product. 

Gum. 

This material is stated in the accompanying descriptive 
report to be collected bv the natives from several different trees 
which have so far not been identified. 

The sample consisted of about 1 lb. of small fragments of 
translucent gum, varying in colour from light yellow to deep 
brown. It had a slight odour of acetic acid, but possessed no 
peculiar taste. 

On analysis the following results were obtained : — 

Per cent. 

Amount soluble in water ... ... ... ... 82*8 

Moisture ... ... ••• ... ^ .*• 

A^h (magnesium apd calcium carbonate with a 

trace of ferric oxide^ ... ... ... ... 2*57" 

The portion of the gum insoluble in water swelled up iiito a 
translucent jelly in contact with this liquid. 
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This gum resembles^ those obtained from tho Indian tree 
CoeMospemyum Gossyptunt and the Australian plant Siereidia 
aeerifoUa in being ^ only partially soluble in water and in 
slowly evolving acetic acid when exposed to the air. A number 
of gums of this type or© at present being investigated in the , 

Scientific and^Technical Department of the Ir^erial Institute, 
with a view to the discovery of a commercial m^&od o| utilising Mmoa* 
them. V 

Insoluble gums of this class have at present no commercial 
valpe unless they can be obtained, like the weir-known insoluble 
tragacanth gum, almost free from colour. 

Cotton. 

Two samples of cotton were received for examination. 

One of these san^les (No. 11) was supplied by the British Oen. 
tral Africa Scientific Department, and is said to have been grown 
in the vicinity of Zomba. It was somewhat harsh, of a yelmwish 
colour, with occasional buff-coloured stains, contained frag- 
ments of broken seeds together with a few whole seeds, and had 
a staple 24 to 32 mm. in length. 

The other sample consisted of wild cotton from North- 
Eastern Rhodesia, and was supplied by the British South 
Africa Company. It was fairly silky, had a staple of 23- 
33 mm., and had not been ginned. Its colour was uneven and 
varied from white to yellowish, with occasional buff-colourad 
stains. 

Both samples have been submitted to brokers for commercial 
valuation. 

With regard to the specimen from British Central Africa* it 
is reported that the cotton is perished wherever the reddish 
stains occur, and that the staple, although of fair length, is 
irregular and coarse. Its value is given at about dd. per lb. 
on the spot. 

The specimen of wild cotton from North-Eastern Rhodesia is 
also said to be perished where stained. It is probably worth 
about 44 lb. on the spot. 

The brokers add that the above valuations are based on the 
assumption that the seeds would be removed and the cotton 
properly cleaned. They state that the seed itself, freed from 
the cotton, would probably be worth about 4/. 5«. per ton. 
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J^EMP AND COTTON PEOM SOUTH AUSTBALIA. 

These samples, consisting of Sisal hemp, bowstring helnp, 
Mauritius hemp and cotton were forwarded by the Souu 
Australia Chamber of Manufactures (Incorporated) to the 
Commercial Intelligence Branch of the Board of Trade, and 
were transmitted to the Imperial Institute for examination and 
Taluation. 

The saii^les have been examined in the Scientific and 
Technical Department of the Imperial Institute, and have ^^Iso 
been submitted to leading firms of brokers for commercial 
valuation. The samples of hemp were too small to admit of a 
complete chemical examination being carried out. 

Sisal Hemp {Agave rigida var. sisalana). 

This sample consisted of white, strong fibre with a staple of 
average length, 40 inches. On chemical examination it 
furnimed the following results: — ^Moisture, 8-8 per cent.; ash, 
0‘7 per cent.; cellulose, 79*1 per cent. A comparison of these 
results with those yielded by specimens of Sisal hemp cultivated 
in other Colonies and already examined in the Scientific and 
Technical Department, is given in the following table : — 


Source. 

Moisture 
per cent. 

Ash 

per cent. 

Cellulose 
per cent. 

South Australia 

8-8 

0*7 

791 

Bahamas 

... 12-8 

... 4-4 

76-9 

Trinidad 

... 11-6 

10 

77-2 

New South Wales 

9-8 

1*6 

77-7 

India (Saharanpur) 

91 

0*8 

... 82-4 


Fi;pm these figures it is seen that the present specimen fur- 
nished a low proportion of ash and a high proportion of cellu- 
lose; it is, therefore, of good quality and likely to be durable. 

The brokers reported that the fibre was of good length and 
colour, fairly strong, and worth from 351. to 381. per ton on 
the London market. 

JBowstring Hemp (Sansevieria zeglaniea). 

This specimen was clean, of good colour, and had an average 
length of 38 inches. It yielded the following results on chemical 
analysis : — Moisture, 8'1 per cent. ; ash, 0*4 per cent. ; cellulose, 
80*9 per cent. In the following table these results are compared 
with those furnished by specimens of this fibre grown in other 
'Colonies which have been examined at the Imperial Institute : — 


Source. 

Moisti 1 1 

Ash 

Cellulose 

per ceni. 

per cent. 

per cent. 

South Australia 

... 81 

0-4 

80-9 

i^^ssam ... ... 

... 9-4 

... 0-7 

76-(S 

Grenada 

... 9-6 

1-4 

... 72-7 

Straits Settlements 

... 99 

0-7 

76-9 
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These numbers show 4hat the present sample yields a Ter 3 ;^ 9sxiip 
low percentage of ash, and contains an unusually large proper- and OoMSli 
tion of cellumse, and on these grounds is to be regarded as of firgmSeilll 
good quality* 

The brokers reported that it was a soft, fine fibre, bnt somewhat 
deficient in strength, and of the value of 33^. to 3®/. per ton. 

Mauritius Hemp {Furcraa giyarvUia). 

This sample was of fair colour, but had not been sd carefully 
prepared as the two preceding samples; its staple was about 
5 ft. in length. The results obtained on chemical examination 
were as follows: — Moisture, 8*5 per cent.; ash, 1*4 per cent.; 
cellulose, 74-5 per cent. In the following table these figures 
are compared with those yielded by specimens of Mauritius 
hemp from other countries which have been examined in the 
Scientific and Technical Department of the Imperial Institute. 


S<ftroe. 

Muiutuie. 

Ash. 

Cellulose. 

Per ernt. 

Per cent. 

Per cent. 

South Australia 

85 

1-4 ... 

74-6 

Southern India 

99 ... 

— 

77-7 

Grenada 

10*2 ... 

2-4 ... 

77-8 

Victoria 

11-0 

2-3 ... 

72-2 

British Central Africa.. 

8 7 ... 

M ... 

75-8 


In this case the cellulose is somewhat below the average, 
and, on this account, the fibre is probably of a less durable 
character. The brokers reported that the fibre is very long, 
but of poor colour, roughly prepared and weak. Its value 
on the London market is from 28f. to 30^. per ton. 

Cotton {Gossypium harhadense). 

It is stated that this specimen is probably of the “ Sea 
Island variety, but that its quality is inferior since the plants 
from which it was gathered were several years old and their 
cultivation had been neglected. The sample was clean and 
white, and the length of staple 1*2 to 1-5 inches. 

The brokers reported that the cotton was silky, but irregular, 
and that it was inferior to American ** Sea Island ” cotton. 
It was regarded as worth about 7|-d. per lb. at the present 
time. 
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C6TT0N FBOM north-eastern RHODESIA.. 

Tliese samples of cotton, grown iiear Mirongo Station, in the 
Senga country, were received bv tjtie British South Africa Com- 
paiiy from the Administrator of North-Eastern Rhodeeiia^ and 
were transmitted to the Imperial Institute for examination and 
commercial valuation. 

They have been examined in the Scientific and Technical 
Department of the Imperial Institute, and have given the 
following results : — 

iV'o. 1. labelled, ‘‘ Miron (/o-jSenf^a, lune, 1903 .^* — This sample 
was of creamy colour with a faint reddish tin^e, the st^le 
was soft, silky, and of good length (1*2 — 1*4 inches). The 
cotton was valued by brokers at 7fd. to 8d. per lb. (February, 
1904). 

JVo. 2. Labelled, Katumbi-Senga, June, 1903.” — «This cotton 
was o:^good creamy colour, but the staple, thoi^h of fair length 
(1’3-1*5 inches), was v^eak and irregular. This sample was 
valued at 7|d. to 7^d. per lb. (February, 1904). 

No. 3. Labelled, Mirongo^Egyptian, June, 1903.” — ^^^is 
specimen was silky, soft to the touch, and of a pale reddish- 
brown colour. It was not so strong as this cotton grown in 
Egypt, the staple was rather irregular, and its length was 
1’3— 1-5 inches. The sample was valued at 8Jd. per lb. 
(February, 1904). 

No. 4. Labelled Katumbi^Egyptian, June, 1903.” — This 
cotton resembled No. 3, but was rather paler in colour; the 
staple was “ neppy,” less silky than that of No. 3, and had a 
length of 1-3- 1*5 inches. It was valued at 8Jd. per lb. 
(February, 1904). 

These results indicate that these cottons are of good quality, 
and that their cultivation in North-Ea«:tern Rhodesia is likely 
to prove successful 
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A SUPPOSED KAUBI BESIN PBOH QUBBNSIaAND. 

This saxnpile of resin was forwarded to the Imperial Institute 
by the AjpenlkGl^neral for Queensland with the reduest that its 
comn^roial yaluf^ mig^ht be ascertainech In the tetter aooosn* 
ganyin^ the' sample it was stated that the material 
“ thou^t to be a species of Kauri,” and that il^Vas c^j^tainable 
in fair quantities in Queensland. The resin has been Examined 
in the Scientific and Technical Department of thd Imperial 
Institute and has g^iven the following results * 

The sample consisted of a single rounded block, weighing 
about three pounds, composed of a bright yellow transparent 
resin, with a number of dark streaks and opaque patches scat- 
tered throughout its mass. The material had a pleasant, 
aromatic odour, especially when freshly broken. It was almost 
completely soluble in alcohol and ether, slightly soluble in 
benzene, and very slightly so in chloroform. 

The specific p^ravity of the resin was 1*0543, it furnished on 
ignition 0 13 pi r cent, of ash, and its acid number was 136*6. 

These results indicated that the material was quite difEerent 
from New Zealand Kauri resin, since the latter is only partially 
soluble in alcohol and ether, and in general has an acid number 
in the neighbourhood of 101. 

No information regarding the botanical origin of the Queens- 
land product was forwarded with the sample, but the similarly 
in the chemical properties of this material to those of the resin 
known commercially as ** Australian sandarac ” indicated that 
these two products might have .a common origin. Australian 
sandarac occurs in commerce in the form of small light yellow 
tears, and is obtained from various species of Callitris, the most 
important of these being Callitris ealeanUa and Callitris 
verrucosa. 

This similarity of the Queensland resin to Australian 
sandarac is shown by the following comparative statement of 
the principal constants of the two resins : — 


The chemistry of the resin of Callitris verrucosa wae in^^de the 
subject of a special investigation in the Scientific and Technical 
Department of the Imperial Institute in 1901, the results ef 
whi^ were published in the ** Journal of the Chemical Society, 
1901, p. 1,144, and this work has now been ^repeated on the 


specific Acid 
gravity. Number. 



Queensland resin ... 
Australian sandarac 


Solubility. 

Soluble in alcohol and ether 

•t n It 
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resin. The quantity of the latter sent for Wyiinn*» 
tion was too small to permit of an exhaustiye inTeatigatioi^ 
lie eonatltuents, but conclusive evidence has been obtained tluriL 
Uke the resin of Callitris verrucosa, it consists essentially ol 
pimaric and callitrolio acids. It may, therefore, be assumed 
provisionally that the Queensland resin is derived ^m a species 
of Callitris, and that it may be regarded as a sandarac. 


Commercial valuaiion, 

Sandarac resin is principally employed in the manufacture 
of varnishes. For this purpose African sandarac obtained from 
Callitris quadrivalvis is regarded as the best of the commercial 
varieties, and is worth from 60«. to 70^. per cwt. Australian 
sandarac, which is stated to be principally obtained from New 
South Wales, occasionally appears on the English market, and 
recently, owing to a scarcity of the African product, has been 
in slight demand at about 35s. per cwt: 

The African and Australian sandaracs so far fOei with in 
commerce occur in characteristic, elongated, light yellow 
tears ** quite dilEerent in appearance from the large block 
form in which the Queensland resin was sent. The latter, 
owing to its unusual form, would probably not be saleable at 
quite so high a price as the ordinary tear^^ form of Australian 
sandarac, and at first it is unlikely that more than 26s. to 30^. 
per cwt. could be obtained for it. 

It may be pointed out that there is practically no difEerence 
in composition between the Australian and African sandarac 
resins, and that the lower prices obtained for the former are to 
be ascribed principally to the irregularity and deficiency of the 
supply from Australia and the consequent want of knowledge 
of this product among manufacturers using sandarac in this 
country. 


PODS OF C^JSALPINJA CORIARIA (“ DIVI-DIVI ”) 
FEOM INDIA. 

This sample of the pods of Cfesalpmia coriaria, known com- 
mercially as “ divi-divi,’’ and employed as a tanning material, 
was received at the Imperial Institute from the Ofl&ciating 
Reporter on Economic Products to the Oovemment of India, 
and has been examined in the Scientific and Technical Depart- 
ment of the Imperial Institute as a part of the general investiga- 
tion of Indian tanning materials now being carried out. , 
Two samples, Nos. ^8026 and 8028, of Indian ‘‘ divi-divi ” 
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liave already been examined in tkis Department^ and the reaulta^ 
of tbEt examination are pnblialied in the Tolume of l^onnioal 
Eeports and Scientific Papers (P* rec^tly issued W the 
Imperial Institute 

Chemical Examikatiox. 

The present sample^ No. 18,645» wei|(h^ about one poundi 
and consisted principally of husks wii^a few small unWken 
fruits containing one or two minute Wnok seeds. The huskS 
were brown in colour ; they were from one to two inches in 
lei^th, and were usually curled into broken irregular flattened 
spirals. The sample presented on the whole the appearance 
characteristic of the divi-divi ** of commerce. 

The material was ohemicalJ.y examined in the usual manner 
and gave the results shown in the following table, which also 
contains for convenience of comparison the results obtained in 
the Scientific and Technical Department with the two samples 
of Indian i-divi previously examined, and with a specie 
men of this tanning material received from Queensland in 1898. 

“ Bivi-divi ” ^ods. 




Indian samples 


Queensland 

sample. 

No 18,546 

No. 8,026. 

No 8,028! 

Tannin (calculated on the 
material dried at 105° C. 

45-4 

... 197 ... 

32 8 . 

.. 51-4 

Total soluble matter 

68-5 

... 65 9 ... 

46 0 . 

.. 68*3 

Moisture... 

13 3 

... 12 8 ... 

131 . 

.. 15-9 

Ash* 

26 

... 31 ... 

3'3 . 

.. 2-2 


vHPmIMpImW 

("iNHIil 

fronaiibb 


* Prtnetpally oalcium carbonate with a little ferric ofttde and sdica. 

It will be seen that the present sample of “ divi^divi ” is of 
much better quality than either of the previous India samples, 
containing, as it does, more tannic acid and more matter soluble 
in water. 

It may be added that the aqueous extract obtained from the 
pods was of a pale brown colour, and would probably furnish a 
feather of a satisfactory light colour, but the sample supplied 
was insufficient to permit of the investigation of this point. 

The “ divi-divi ” of commerce is principally obtained from 
South America, and contains on the average from 40 to 46 per 
cent, of tannin. The commercial value of such material at 
present is from 8/. lOs. to 11?. per ton, and it is probable that 
Indian ** divi-divi of the same quality as the present sample 
would sell readily at this price. 
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**W?AI^^ RUBBER FROM AMATONOALAND, NATAL. 

This sample of rubber was forwarded to the Imperial Institute 
for examination in the Scientific and Technical Department. 

The rubber was labelled “ ^ Mpai ’ rubber, sample No. II., 
A. and M. 3839/1903,** and had been obtained from Mapruta, 
Amatongaland, In a minute by the Conservator of Forests, a 
copy of which was supplied, it is stated that the rubber is be- 
lieved to be the product of a Ficus, the species of which has not 
yet been determined. The plant, however, is said to be identical 
with the tree referred to by the Amatongaland Rubber Com- 
mission under the native name ‘‘ Mfubu/* The Commissioners 
reported that this tree is only found in the heavily timbered 
swamps along the coast, principally around Kosi Bay, and they 
wersMof opinion that it would probably prove to be & most valu- 
able rubber tree. 

It is desirable, therefore, that steps should be taken to deter- 
mine the botanical identity of this tree, which is known by the 
two names, “ Mpai ’* and “ Mfubu.** 

It is pointed out by the Conservator that this Ficus is not 
the only rubber tree in Amatongaland, as Landolphias and 
other rubber-yielding plants occur there. The Scientific and 
Technical Department of the Imperial Institute has already 
examined and reported bn two samples of rubber from the 
Maputa district, but no information was supplied regarding 
the botanical origin of these specimens, nor were they described 
by vernacular names. They were quite different in character, 
however, to the present specimen. 

^he sample of ** Mpai rubber submitted for examination con- 
sieti^d of a flat, elongated cake which weighed about 35 grams. 
It was light-brown externally, but the freshly-cut surface was 
less coloured and showed a pinkish tinge. The material could 
be easily indented with the finger naTl, and exhibited very little 
elasticity but considerable tenacity ; it had a somewhat nbrous 
structure, resembling that of gutta percha. When placed in 
warm water it softened a little without becoming sticky, f^id 
could then be readily drawn out to a considerable leng&, but 
the elasticity was only very slight. 

The physical properties of the material seem to ^Ibie inter- 
mediate between those of true rubber and gutta percha, a com- 
mon feature of ,|(m^produots yielded by spedes of Ficus, 
in by the analysis recorded belew, it 

IS much to rubber. 
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Tke chemical examuLation 


Moisture 
Besin ... ^ 
Caoutchouc 


Dirt ... 

Ash included in dirt . 


lujmished the fcUoiring tesnltB J “• 


Sample M 
receiTed. 
Per cent. 


Calettlated lot 
Ory material. 
Percent. 


.. 28*4 

.. 49’? 

.. i&e 
2*1>' 
0 79 


69-6 

K-* 


80 

110 


The material, therefore, csonsists principally of resinous sub- 
stances, which form 69*6 per cent of the dry material, u^hilat 
onl|: 27‘4 per cent, of true caoutchouc is present. The isolated 
caocNohouc was not very strong, but was quite free from 
stickiness. 


The sample was submitted for commercial valusiliqn 
brokers, whe^were informed of its ch^ical composition, 
report thet the material would be suitable for certain tioiinical 
purposes, and that gales could probably be effected at about 
W\d, or llrf. per lb. 


BDBBEE OF LANDOLPHIA KIRKII FEOM AMATOH- 
GALAND, NATAL. 

Two samples of rubber prepared in Amatongaland from 
^^Ibungu” vine, Landoljfhia Kirhif were forwardc^ to the 
Imperial Institute, and a report upon their composition and 
commercial value was requested. It was stated that this rubber 
is being collected m some quantity at the present time. 

The specimens received foi; examination consisted of two 
half-balls of rubber which were identical in appearance and 
general characters. They bore no dis&iguishing nmrki> ahd 
vore oclll|i^uaatly denoted A and B to facilitate reference. 
The balls were light pinkish-brown externally but were deep 
iwddish-brown within. The robber was quitf dry, and only 
ccntiyned % small amount of foreign TegetobU|inaitt0r; it 
not su<»y, and exhibited yery good tanacityf 
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T)16 ohedical examination in tlie Scientific and Tecknical 
Department of tlie Impenid Inititnte fCmiahed the following 
mnlts: — 



Sample A. 

Sample B. 


As 

received. 

Calculated for 
dry material. 

As 

received 

Calculated for 
dry material. 

Moisture 

Per cent 
7-7 

Per cent. 

Per cent. 
9*1 

Per cent. 

Caoutchouc 

80*1 

86*8 

76*7 

83*3 

Bedn 

6 9 

7*6 

10*3 

n*fl 

Dirt 

6*S 


4*9 

6*4 

Ash included In dirt 

0*SI 

0 33 

0*37 

0*4u 


Th^ Analyses show that so far as chemical composition is 
conc%Vfii^ the rubbers are of good quality, especially sample A, 
which contains a very much lower percentage of resin fhan B. 
This Tariation in the amount of resin was the only difference 
which could be detected between the two samples. Both had 
evidently been carefully prepared, and their physical characters 
were exceedingly good. In composition they compare very 
favourably with other samples of rubber derived from LandoU 

f 'Aia Kirkii which have recently been examined at the Imperial 
nstitute. 

The rubbers were submitted for valuation to brokers who 
report that consignments represented by these specimens would 
command a very ready sale, and would probably realise as much 
as 4^. per lb. in the London market at the present time, when 
fine Para rubber is quoted at is, 8d, per lb. 
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THE PRINCIPAL PETROLEUM RESOURCES OP THE 
BRITISH EMPIRE* 

Part n* INDIA. 

The existence of mineral oil at Tarious points in eattr®^ 
peninsular India and the immediately adjoining areas was well 
established for many years before serious effoi^ were made to 
work the deposits on a large scale and according to European 
methods. It must be remembered, however, that the oil-nelds 
of Upper Burma, which are by far the most important, were 
not ilpluded in the political limits of India till the annexation 
s»f tbo oountiy in 1886. 

CTnt^l comparatively recently there was only a very limited 
demand for petroleum in India since vegetable oils were ijjlB^OSt 
universally used for illuminating purposes. The last ®^y 
years have, however, witnessed a remarkable growth in tlM con- 
sumption of this commodity, and both imports and production 
have increased rapidly. , - 

In the financial year 1875-1876 (terminating on the Slst of 
March), which is the first for which import statistics are avail- 
able, the imports amounted only to 621,580 gallons, and tlm 
entire produce of India and Upper Burma cannot have much 
exceeded two million gallons, some of which was exported. In 
1884-6 the imports from over s^ had risen to 27,306,999 
gallons, the local production for the same year exceeding two 

million gallons. - ^ • n .s 

Th© imports of oijl into India were at first principally ox 
American origin, but in recent years Russian petxoleum has 
been imported in increasing quantities, , . .i. 

Since 1890 the amount of crude mineral oil produced in th© 
different provinces of India has been published in the “ Stati^ 
tics of Mineral Production’’ in India. The figures for th© 
period 1897-1902 are given in the accompanying table : — 


JE^oductiofi of Mineral CHI in Tnd/ui^ 1897-1902. 
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^ Tke annual production in India lias therefore increased irotn 
leas than nineteen million gallons in 1897 to over fifty million 
gaUons in 1902, but nearly two-thirds of the total amount of 
petroleum consumed in the country is still supplied from abroad. 
The amount contributed by Burma is far in excess of the pro- 
duce of the rest of India, though the output of Assam is 
beginning to assume importance. 

IJppEB Burma. 

Nearly the whole of the Indian supply of mineral oil has 
been and still is obtained from an area of about 350 acres lying 
a mile and a half to the east of Yenangyoung, on the 
Irrawadi. The country forms a plateau rising to about 360 IfL ' 
above the level of low water in the nver and intersected 
ravines which are sometimes as much as a hundred feet in 
depths The strata are probably of Miocene age. They form 
an imticlinal whose axis runs north 30° west, ftnd south 30° 
east, sloping gently down in each direction so that the struc- ' 
ture of the country is that of an elongated dome. The surface 
is formed by sandy beds known as the Yenangyoung series, 
having a thickness of fifty or a hundred feet and containing no 
oil. Below them is an alternation of clays and sands the total 
thickness ot which is unknown ; it is from these interstratified 
sands that the oil is obtained, most of it at a depth of from 200 
to 360 ft. 

There were two areas worked by the Burmese, that to the 
south near the village of Berne is already approaching ex- 
haustion ; the other, close to Twingong, is still yielding well. 
The intervening gro>und was believed by the native workers to 
be barren, but many of the wells which have been drilled near 
Khodaung have proved to be highly productive. 

Wells were first drilled by modern methods in 1887, soon 
after the annexation. Those v^hich were successful vi^lded from 
a hundred to a thousand gallons a day ; none of them flowed 
at the surface. 

Th!d oils from the Yenangyoung field are of a dark greenish 
colour when examined by reflected light and are almost opaque 
to transmitted light. I?he character of the oil varies greatly 
from well to well, the specific gravity ranging from 0-800 to 
0-956. 

There are two principal varieties, one with high specific 
gravity and viscosity, and a melting point of about 80° T*., but 
containing scarcely any solid hydrocarbons^ while the other has 
a comparatively low specific gravity and contains a largo 
portion of solid paraffin. 

Mineral oif is also found at Yenangyat, eight miles south ef 
Pagan and^fiftySipru* mileS north- north-west of Yenaagjyoung 
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on the oppo«iie nide of the'Irrowadi, wliere there is a sindilar but Th» . 
sharper syncUnal. The wells worked by the Burmese in ihia field frliMWla ^ 
are shallow i^d yield little oih After the annexation wells were 
drilled in this field ^Iso, and in one case a yield of 17fi galloils Asgdnsiiii 
a day was obta|||ed. \n 1898 there wexo 1/ well# in thlfl fidd. 

A considerable amount of gas is met with. SoiH^ of the wells 
flowed at the surface when oil was first stru^ and in tM oases 
they continued to do so. The oil has a specific gravity of about 
0-823> and contains a considerable amount both of the solid and 
of the more volatile liquid hydrocarbons. 

Oil also occurs at Miubu, about 18 miles below Yenangyoung, 

S^ere there are mud volcanoes. Other localities in ITnper 
&rma are the Yaw conntiw west of Pagan, the Chinawin 
valley north of the same place, and Indwin, some 50 miles 
inland from this. 

Though used occasionally for illuminating purposes, i^oil 
obtained in TJ^pei Burma was in former times mainly emmoyed 
for preserving wood. Sometimes it was taken as a medioiike, 
or was applied externally for skin diseases. 

It is difficult to obtain satisfactory statistics of the output of 
Upper Burma previous to the annexation. The estimates of 
travellers who visited the Yenangyoung field from time to time 
are very conflicting, varying from about 573,000 gallons (2,300 
tons) per annum, to 23,000,000 (93,000 tons). It is improbable 
that the total produce of Upper Burma ever reached 3,000,000 
gallons. 

Even before the annexation a considerable amount of oil was 
sent down the river to Rangoon. Much of this was shipped 
to Europe, where it was known as RanTOon oil, and was 
employed for lubrication and the manuiacture of paraffin 
candles. At the same time solid paraffin, which had been 
^ (formed naturally from the evaporation of the more volatile con- 
' stituents, was exported in the form of candles and ornaments. 

The oil was formerly used in India and exported to Europe in 
its crude state, but in 1870 a refinery was erected at Rangoon. 

Owing, however, to political difficulties, the raw material could 
not TO obtained from Upper Burma in sufficient quantities to 
^nake the enterprise a success. 

1878-9 only about 526,000 gallons were imported. tn 
, ]fi86*6 the amount had risen to 1,537,000 gallons, and in 1888-9 
't6 2,621,000 gallons. This was the last year in which xetums 
were made of the trade between Upper and Lower Burma* 

Shortly aRer^ the annexation the Burma Oil Company was 
formed and ei^ted a factory at Rangoon, where oil from Upper 
Burma is refined in large quantities, the illuminating oil pro- 
dnoed being sold in the country and^ the sdlid^ expmed 

to Europe. 
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Lowbr Bu&ua. 

A few oil-bearing* localities occur in tbe Irrawadi division to 
the south of, and more or less in a line with those of Up^r 
Burma. In 1888 there were two wells in the Thayetmyo dis- 
trict which were being worked, and produced 970 gallons a 
year. This oil was viscous oil of Upper Burma, and was said 
to be u'aed for varnishing boats. Oil is also found near Prome 
and at Yenangdoung in th® Henzada district. 

The most important oil-fields of Lower Burma are those of the 
Arakan Islands. Oil has been found in the Northern Islands, 
Akyab and eastern and western Baranga. It occurs in the 
large island of Ramri, at Likmau and Minbyin on the west 
coast, at Letaung in the south-west, and Kyauk Phyu on the 
north and also iii the adjoining island of Cheduba. The oil- 
fields are characterised by numerous mud volcanoes due to the 
action of the gaseous hydrocaibons associated with the oil. 
Petroleum, mud and stones are ejected vith the ga^. The strata 
consist of lignite-bearing sandstone and shales probably of 
Upper Eocene age. 

The oil has long been collected by the inhabitants between the 
end of the harvest in Januaiy and the commencement of the 
rainy season The yield was, however, very small, the total 
not reaching five hundred thousand gallons a year. 'In some 
cases the oil rises rapidly into the wells, accompanied by gas; 
in others it slowly filters in. 

About 1877 two wells were sunk in eastern Baranga to a 
depth of 30 ft , and boring was then commenced. At a 
depth of 66 ft. from the surface there was an outburst of oil 
and gas; the one well yielded about 7,000 gallons in the first 
week and afterwards 120 gallons a day: the other yielded 150 
gallons a day after the first outburst Great eftorts have since 
been made to exploit the oil deposits in these islands. In 
1888 there were 38 wells worked by modern methods near Min- 
byin, some of them under Canadian experts. 

The annual production, however, only amounted to 86,728 
gallons. 

At that time there were numerous wells worked by Arakan 
merchants, 45 near Letaung and 124 in the island of Cheduba, 
the total output being 61,816 gallons per annum. There were 
also six wells in East Baranga, under European management, 
which produced 70,000 gallons per annum In the whole 
Arakan district there were in 1888 43 wells sunk according to 
modern methods which were yielding oil, seven were incom- 
plete and at least 108 had been abandoned as useless. 

The development of this district has since been continued by 
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on Australian oompany^ *and results are stated to have fhe 
been obtained, 

Much oj the Arakan oil has the appearance of sherry, and P si sH ii i li 
can be burnt id lamps in its crude state. The specific grarify BsiOlMil 
varies from 0*8^ to 0*868, and some of the oil contains o$ much nf tlhi 
as 66 per cent, of kerosene of specific gravity 6’8i6« BritiA 

Assam. WwisUxo* 

Petroleum is found in Assam in coal-bearing strata of Booene 
age. These are exposed near the foot of the Naga Hills to the 
south-west of the Kiver Brahmaputra. There is a line of out- 
crops on the north-western slopes of the Tipam Hills, a low 
range running from north-north-east to south-south- west, and 
intersected by the Dihing River near Jaipur, and further to 
the south-west by the Disang. 

Another line of outcrops, known as the Makum coalfield, is 
met with further to the east, running east-north-east and west- 
south- west roughly parallel and to the south of the Dihing 
River. It is inteisected by the Tirap, Namdang, Makum and 
Dirah Rivers, all tributaries of the Dihing, and then sinks 
below the alluvium near the Tipam Hills; some forty miles 
further to the south-west, the coal and oil bearing strata 
reappear and are exposed in the beds of the Dikhu, Tanji and 
Disa Rivers. 

The first attempt to work the petroleum in this district was 
made in 1867 ; oil was struck at 118 ft. and rose to within 
44 ft. of the surface. Altogether eight wells were sunk, which 
yielded 80,000 gallons in 228 days, but the flow was inter- 
mittent, not improbably on account of the presence of water. 

The enterprise was ultimately abandoned on account of diffi- 
culties of transport. About 20 years later, when the country had 
been opened up with railways, drilling operations were com- 
menced at Digboi in the Tipam Hills north' of the Dihing, as 
well as on the Makum coalfield, not far fiom the Dihing Bridge 
Station. Oil was founB at Digboi at 400 feet, and in larger 
amount at a depth of between seven and eight hundred feet. 

The Digboi oil varies in specific gravity between 0*835 and 
0*845. It contains a large amount of very volatile hydro- 
carbons, as well as a considerable proportion of solid paraffin. 

It solidifies at about 70® F. In one well a stratum of solid 
black paraffin was met with at a depth of 700 feet. It had a 
melting point of 120® F. Most of the oil differs considerably 
from that obtained at Digboi. It has a specific gravityof 0*944, 
and deposits no solid paraffin when cooled to 0® F. There is a 
second higher horizon which yields oil similar to that from 
Digboi. Some of the wells at Makum flowed for a short time 
at the surface. These fields continue to yield oil, and the out- 
put is increasing. Tbe high dip of the strata must have been 
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HttlaTourable to tlte preservatiim of the oil» and the bedel muat 
iCMML reach a depth whea they are iaacoeseible to drilUagf opera-^ 
tione. 

Oil has also been observed further to the west, in strata of the 
same age in the sonthem slofe^ of the Khasi and 6aro Hills in 
the angle of the Brahmaputra where it makes a sudden bend 
to the south. 

Punjab. 

Oil bearing strata are found among the Eocene rocks. There 
are two lines of outcrops running roughly east and west, one 
near Bawal Pindi, the other north of Shahpur. 

The only locality that has been worked to any estent is 
Ounda or Sudkal, about 23 miles west of Bawal Pindi. Oil 
wells were first dug in 18G1. The principal well yielded at 
first only 5 gallons a day ; on deepening, the amount was in- 
creased, but it never yielded more than 60 gjillons in one 
day, and in 198 days in 1870 only 1,963 gallons were obtained. 
About 1880 the total annual yield was rather more than 2,000 
gallons. In March, 1888, a concession was granted to an 
American oil refiner who does not appear, however, to have 
been very successful. In 188D the yield was only 2,873 gallons, 
which appears to be the maximum amount obtained in any one 
year. A limited supply of oil is still obtained. It appears to 
be employed in gas-making at Bawal Pindi. 

Baluchistan. 

Petroleum occurs at various points in the Eocene beds. One 
locality U in the gorge of ther»Toi, near M^hal Kot, in the 
Sherani Hills tq the west of Dera Ismael luxan, and twelve 
miles south-east of Takht-i-Suleiman. It flows from two holes 
which together yield about 7 gallons a day. Its specific 
gravity varies from 0'811 to 0‘821. It is light-coloured and 
mobile, and was ascertained by Mr. T. H. Holland to contain 
about 84 per cent, of illuminating oil, but there does not seem 
much prospect of an abundant supply being obtained. 

Petroleum also occurs in the neighbourhood of the Bolan 
Pass, at Khotan in the Mari Hills, forty miles east of Sibi 
Junction, where borings were commenced in 1884. 

From the first well 5,000 gallons were obtained in 36 hours, 
md between April and July in 1886, 27,700 gallons of oil were 
sent to Sibi, where it was tried on the locomotives. In 1889, 
218,490 gallons were raised, but the rains flooded the wells and 
nearly stooped the flow of oil, the monthly output &lling from 
39^000 gallons to 2,600. After heavy pumping, the yield 
slowlr improved till in June 1890 it reached !%,000 gallona a 
month, butt the wells were again flooded in the rainy aeaeon, and 



M. !J 


* I ' 

6f ih0 Impmial Ifisitiiifii, 


by begumiag of 1891, they did i|ot yield more thlfal enough Wi 
td iUpply fuel for the machiuery, eubeequently further borings 
were made, and 50,000 gallons appear to have been obtain^ 
in 1894. The o^ has almost the same specific gravity as vateri XsfbMiN 
and is very vi^m otring to the large amount of bitp^iuons 
matter it contAis ^ 

Mineral oils and bitumens are said to be found in Afghwistan 
in the Shah Makhand range. It is also met ivith in ilnssara, ^®®***‘ 
Kumaon and Kach, and other localities, in most cases !p rooks 
of Eocene age, but none of these occurrences a^ppear t# be of 
any importance. 


THE WORLD’S PRODTJCTIO^^ OF NON-METALLIC 
MINERALS. 

In view of«the increasing industrial importance of the non- 
metallic minerals during recent years, a survey of the present 
sources of supply has been furnished by Mr. Bennett H. Brough 
in a series of four Cantor Lectures delivered before the Socmy 
of Arts (“Journal of the Society of Arts,” Vol. LII., p. 113). 

The commercial importance of the subject is well illustrated by 
the enormous value whidh the annual production of these 
products has already attained. In the United Kingdom the 
estimated value of the output during 1901 was in,000,000t, 
and in the Upited States it was 113,000,000/., being in both 
cases considerably greater than the value of the metellic pro* 
ducts. The^ lectures include references to all the principal Uon^ 
metallic minerals employed industrially or in the arts, and 
the information regarding the most important products has 
been summarised in the following account. 

The fiyst and most important class of these products includes 
the combustible minerals, coal and petroleum, and it will be 
convenient to deal separately with the principal members of 
this group. 

Graphite. — ^This mineral, also known as plumbago or black 
lead, is chiefly found intercalated in the older crystelline 
metamorphic rocks, but it is only rarely that the deposits are 
sufficiently pure to be economically worked. The world^s pro- 
duction in 1900 is given as 78,721 metric tons, of the estimated ^ 
vedue of 660,000/., and the three principal producing countries 
are Austria, Ceylon and Italy, which respectively fiimisbed 
38*0, 28*9 and 13*1 per cent, of the total. Most of the Oeylon 
graf^te, contains more than 90 per cent, of carbon, wb^eas 
net more than a quarter of the Austrian output reaches ihat 
degree ol purity. The purest forms cf grOphite are employfhd 
Ion the manufacture of pencils and lubricants, whilst the 
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crystalline Varieties from Ceylon, Bavaria and Sweden are 
Utilised it tte manufacture of crucibles, stove blacking, paints 
and fotmdry facings. 

Artificial graphite is now being manufactured at Niagcrta, 
and is beginning to compote with the natural product* In 
1901 the output was 1,125 tons, valued at 2/. per ton, and half 
this was used for the manufacture of electrodes. 

CoaL — The world’s production of the several varieties of 
cool amounted in 1901 to 789,128,470 metric tons, of which 
the three principal producing countries, the United States, the 
United Kingdom and Germany contributed 33*8, 28*2 and 19'4 
])er cent, respectively. In 1902 the United States produced 
208,088,000 tons, the United Kingdom 227,095,000 tons, and 
Germany 107,430,000 tons, these amounts representing 
tons, 6^ tons and 2 tons respectively per head of population in 
the three countries. 

The principal deposits of anthracite coal are situated in 
Eastern Pennsylvania and in South Wales, to tke west of the 
vale of Neath, and the ])reseut annual output from these two t 
districts is 60,000,000 and 2,000,000 tons respectively. With 
reference to bituminous coal, the chief mining counties in the 
United Kingdom are Durham, Yorkshire and Glamorganshire. 
In the United States the most important coalfields are those 
contained in the Appalachian mountain system, which extends 
from Pennsylvania and Ohio to Alabama. This field furnished 
66*7 per cent, of the total production in the United States. 
Next ill importance are the portions of Illinois, Indiana and 
Kentucky, which make up the central coalfield. This contri- 
buted 16‘6 per cent, of the total output. The western coalfield 
furnished 8*7 per cent., the Rocky Mountain G'2 per cent., 
and the Pacific Coast 1*2 per cent. In Germany the Rhenish- 
Weslphalian coalfield is the most extensive, whilst the largest 
in Europe is the Donetz coalfield in Russia. 

The production of coal in the British Colonies and Depen- 
dencies is increasing year by year, and in 1901 it amounted to 
21,901,873 metric tons. The chief contributors to this total 
were as follows: -Australia, 7,000,227 tons: India, 6,742,214 
tons; Canada, 5,612,108 tons; and New Zealand, 1,247,339 
tons. 

The future of the British coal industry has given rise to 
considerable discussion, as, during the Iasi quarter of a century, 
the output has not increased so rapidly as in America and 
Germany, and since 1899 the United States has become tke 
premier coal-producing country. Various estimates have been 
given of the amount of coal still available in the United King- 
dom and the probable duration of the coalfields, but no gpreat 
value can be attached to these forecasts owing to the impos- 
sibility of anticipating the rate of increase in Ae consumption 


to ym 0» mm ^ ^ 

SulhHn of the /injpmal ^ 

or the depth to which the mines can be siicoesifoUv ^ho^^d* The 
limit of depth adopted by Professor Hull an9 ^e 3||%^^0oal 
Commission of ISfO was 4,000 feet, and af the^jptfsent time 
deepest mine in the United kingdom is the Pendleton 
"Ccdliery, near Manchester, where some of the workings are 
nearly 3,600 below the surface. Greater depths Hkm this 
have l^en attilned, however, in other countries* In Lake 
Superior district the Bed Jacket shaft of i3i» Cahimet and 
Hecla Copper Mine has now reached a depth of 4MO feet, 
and in Belgium there is a colliery at Mons which is 3,037 ft* 
deep. It ,is evident that the mechanical diffidulties at^nding 
the working pf such deep shafts can be successfully overcome 
and the greatest obstacle is the increase in temperature with 
the depth. At the Panischowitz borehole, in Silesia, which 
has been carried to the depth of 6,573 ft., the increase of 
temperature has been found to be 1® F. for every 62*1 ft. 
Taking this as an average, a coal seam at 4,000 ft. would be, 
without making any allowance for the cooling action of the 
ventilating cunent, 64® F. warmer than the ground near the 
surface. 

Considerable attention is at present being devoted to the 
introduction of improved methods of mining coal, which will 
reduce waste, and to the possibility of effecting economy in its 
use. In the United States 25 per cent, of the output is ob- 
tained by mechanical coal cutters, which furnish a larger per- 
centage of lump coal, and in the United Kingdom also there 
has recently been a distinct increase in the number of these 
machines at work. As an illustration of the economy which 
has been effected in the use of coal during recent years, it mUy 
be mentioned that in 1871 the iron and steel trade used 30 
per cent, of the total amount consumed in the United lEangdom* 
whereas, in 1889, its requirements had been reduced to 16 
per cent. 

Brown Cool* Under this heading are included all the 
varieties of coal which are intermediate between peat and the 
true coal of carboniferous age. The character of these cOvil*» 
varies with their geological age. Some specimens have a 
distinct ligneous structure (true lignite), others are without 
organic structure (earthy brown coal), while others again are 
black and lustrous with conchoidal fracture. 

In Great Britain brown coal has been worked only .in a seam 
of lower tertiary ag^e at Bovey Tracey, in Devonshire. On 
the continent, however, brown coal is extensively mined in 
Austria and Germany. During 1902 the output from the 
former country included 18,262,592 tons from Bohemia and 
2,685,233 tons from Styria ; in Germany during the same 
year the Halle district produced 29,233,936 tons, the Cologne 
district 5,354,440 tons, Kingdom of Saxony 1,685,000 tos 
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la 34,000 tons. Conni^table depositf a£ 
rKia are being commercially worked at Ittje 
jteeeitt time; occur in Yieioria, Australia^ where the bedatiwl 
IW ft thiokj and in New Zealand. ^ 

Brown coal is largely employed on the continent In- 
dustrial purposes and also ^r domestic use in the form 
briquettes. The best qualities are sometimes utilised for 
metallurgical operations. 

Natural Gas. — In the petroleum districts of Pennsylvania 
And the adjoining States natural gas occurs in thO strata at 
a depth of 500 to 2,000 ft., and when borehole#* are sunk the 
j^as rises to the surface under a mean pressure of 150 to 200 lb. 
per square inch. Since 1885 natural gas has been very largely 
utilised in the United States for industrial purposes, but no 
record of the amount used is kept. For generating steam, 
L,000 cubic feet of the gas is equal to from 80 to 133 lb. of 
t;oal, and in 1901 the amount of coal displaced by natural gas 
is returned at 8,458,000 tons. In that year there were 10,297 
pv^ells in operation, with 21,848 miles of natural gas mains, and 
the gas was used in 1,545 establishments. In some cases the 
supply of gas from a well is limited, but in others no apparent 
diminution can be noticed after several years working. 

In England natural gas has been discovered in West Sussex, 
aear Heathheld, and is now being utilised for lighting and 
tieating purposes. According to official statistics the production 
in 19Ci2 was 160,000 cubic ft. Experimental borings are^ow 
being made in Sussex over an area of 200 square miles with a 
view to determine the extent of the gas field and its commercial 
possibilities. 

Petroleum. — The petroleum industry dales only from the 
year 1859, but it has already attained enormous importance. 
The world’s production in 1901 amounted to 19,940,447 metric 
ton^ of which Russia and the United States contributed 49*2 
and 44*2 per cent, respectively. Smaller supplies are obtained 
from Galicia, Roumania, Burma, the Dutch Indies, Japan and 
Canada. 

Petroleum offers many advantages as a fuel, and is now 
being extensively used^ for that purpose. It is cheap, develops 
great heat on combustion, and is less bulky than coal, a ton of 
oil occupying 33 cubic ft. against 40*5 cubic ft. for a similar 
weight of coal. The average calorific power of the crude oil 
is about 10,000 calories, different varieties giving the following 
valuea: — West Virgfinia, heavy oil, 10, Iw ; West Virginia, 
light oil, 10,223 ; Pennsylvania, light oil, 9,963 ; Ohio, Seavy 
DU, 10,399; Java, 10,831; Boumania, 10,005; and Balcu, 
11,460. For illuminating purposes the Pennsylvanian oil ii thd 
be4t* 
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world’s largest pftroleum field ia ^ 

luortfi. <4 Baku on toe Gaspiau, and 

'"0,000 tone of crude oiL Ateut 300 boriltg decoke are 
•rk tkere at the present time and the bore nolas have an 
depth of 200 yards, though some of them nooch 600 
is. 

!^o ]^troleutti is obtained in Great Britedn, but ih Apoiland 
oil^jhale forms the basis of a considerable industry, mbe pr4>> 
duction of this mineral in 1901 was 2,354,35^ tons, qI which 
more than half was obtained in the counW of Linlithgow. 
Sirj^ilar deports are mined in France and !New South Wales, 
the. amount of kerosene shale obtained in the latter country 
during 1001 being 64,774 tons. 


Osokerite. — The most important deposit of this mineral wa|C 
is at Boryslaw, in Galicia, where it occurs in the fissuree 
of ihe Miocene shale and sandstones. Petroleum was obtained 
in the distr^ from shallow wells as early as 1856, but tl^ 
ozokerite was not worked until 1862 The output from Galicia 
during 1901 was 2,707 tons, and the present selling price of 
the product is 84Z. per ton. 

Asphalt — The term asphalt is usually applied to limestone 
impregnated with bitumen. Pure bitumen is sometimes met 
wim in veins, as at Bentheim in Hanover, m New Brunsrwiok, 
and in Barbados, where it is known as manjak. A very pure 
form is obtained £rom the Dead Sea, but the most cel^raied 
deposit, which has been worked for the last century, is the 
Pitch Lake of Trinidad. About 120,000 tons of the pitch aw 
obtained annually in Trinidad, aud it is considered that at this 
rate of extraction the deposit will still last for more than a 
century. 

The raining of asphalt rock for paving purposes has developed 
very rapidly since its first application in Pans in 1838, ana at 
the present time the total production is about 600,000 tons per 
annum. The oldest mines are those of Seyssel, ^ near Belle^ 

g arde, on the Rhone, and of the Val de Travers in the Swiae 
anton. of Neuenberg. The Tal de Travers deposit consists 
of a bed of bituminous limestone of cretaceous age, from 12 lo 
24 ft. in thickness, end it contains 10 per cent, of bitnmmi. 
At the present time the most important mines axe those o£ 
Baguaa, in Sicily, the production of which has increased from 
4,0u0 tons in 1879 to 79,000 tons in 1901. The asphalt firom 
this source consists of Miocene limestone, containing 10 to 18 
per cent, of bitumen. In the United States^ asphalt is mined 
chiefly in Utah and California, where deposits pf oonsideirable 
extent ^have been opened up during recent years. 

A second group ol non-metallic minerals can be made of thee# 




^ » o*EP iJar iiUDft [Jtta« 80 , |«M. 

J^nitetin of the Impofi>id InOlMe. 

are eoluble^in water and are conveniently described 
About twenty of these minerals are of economy 
iieiportance, and certain of them are mined in enormous quan^i^ 
tiee. The following are the principal members of this class 
* Salt* — ^The world’s production of rock salt, evaporated Salt 
and sea-salt during 1901 amounted to 12,864,689 metric tons^ of 
which the United States contributed 20-1 i>er cent., Russia 15*1, 
the United Kingdom 14*9, Germanv 12*1, India 8*7, France 
7*0, and Japan 5*1, 

The annual consumption (in lb.) of salt as a condiment per 
head of population in ^e principal countries of the world vanes 
considerably, and is estimated as follows: — France 11*4, Italy 
13*7, Germany 16*0, Austria 17*0, Russia 18*6, the United 
Kinp^dom 27*5, and the United States 33*0. In Germany careful 
statistics are kept of the consumption of salt for agricultural and 
industrial purposes, and 565,517 tons were thus used in 1901. 
Of this total 254,433 tons were used in the manufacture of 
sodium carbonate and sulphate ; 102,553 tons in other chemical 
operations; 21,899 tons in the metal trades; 109,949 tons for 
cattle food ; and e3,441 tons as manure. 

England is well supplied with beds of salt and brine springs, 
the most important deposits being those in Cheshire, where 
mining has been carried on since 1670, and at the mouth of the 
Tees, where the beds cover 20 square miles and contain 2,000 
million tons of salt. In this country the salt is chiefly obtained 
from brine, the quantity of rock salt mined being less than 
one-tenth of the total. 

The manufacture of salt from brine is extremely simple, con- 
sisting merely in the evaporation of the water and the collection 
of the salt deposited. The principal modem improvements 
consist in economising fuel by the utilisation of waste heat, 
rather than in any essential alteration of the details* of the 
process. 

The lecturer gave an interesting account of the important 
rock-salt mines on the Continent, and also described the 
methods adonted for the production of salt in tropical countries, 
where the heat of the sun is utilised to evaporate salt water in 
shallow pools. 

Potash salts.— In certain cases the deposits of rock salt are 
associated with a number of other minerals, of which the potash 
salts are the most important. The chief deposits of potash salts 
occur at Stassfurt in North Germany, and were first utilised in 
1850. Their commercial importance at the present time may 
be gauged by the fact that in 1901 the production amounted to 
3,534,895 tons. The deposits of potash salts at Stassfurt res^ 
upon a bed of rock-salt and consist, in ascending order, of poly- 
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halite (salphate of potassium, magnesium and oaletem), kieserite 
^sulphate of magnesium), camaliite (chloride of j^tassium and ril<WPl|p 
^magneeium), and kainite (a secondary formation proddoed hy df 
taa action of ^at< r on kieserite and camaliite). AuoUt sixteen JlCtMliO J 
different minerals occur in the Stassfurt deposits, only the 
carnallite, kamite, kieserite and salt are of cofitmertial vahie. 

Potash salts have also been obtained since 1887 ^rom the 
Hercynia mine at Vienenburg, in Brunswick. 

nitrates. — Since 1650 an important industry ^as flu*is^n in the 
preparation of mineral fertilisers, and considerable <|uantitie8 
of sodium and potassium nitrates are employed for this purpose. 

Potassium nitiate is formed when animal or vegetable matter 
decays in contact with rocks that weather easily, and it occurs 
as an efflorescence upon the soil especially in hot countries. 
Commercial supplies are chiefly obtained from India, which 
produced 11,624 tons in 1901. 

Very exffensive deposits of sodium nitrate occur in Chili 
chiefly on the Rio Loa near Caracoles and TaltaL The crude 
nitrate, which is known as eahche, is found in beds 6 in. to 
12 ft in thickness beneath a covering of conglomerate, and it 
is purified by crystallisation. In 1901 the world^s consumption 
of Chili saltpetre was 1,375,400 tons, of which 1,162,400 tons 
were used in Europe, Of the total the United Kingdom took 
34’ 10 per cent., Germany 29*59, the United States 14*62, and 
France 9*30. 

Phosphates. — Large quantities of the natural phosphates 
are also utilised for the preparation of chemical manures, and 
in 1901 the world’s production exceeded 2,760,000 metric tons. 

The chief supplies are obtained from the United States, France, 

Algeria, Belgium, and Tunis. 

In Great Britain calcium phosphate is obtained from beds in 
the cretaceous rooks in Bedfordshire and Cambridgeshire, but 
foreign competition has interfered with the industry, and the 
output during 1901 was only 80 tons. 

The production of phosphate in Tunis has shown a remark- 
able development. The mineral was discovered in 1886 at 
Gafsa, where it occurs in rocks of lower Eocene age. The prin- 
cipal bed now being worked is 13 ft. thick, and is extremely 
rich, containing 69 to 61 per cent, of tribasic calcium phosphate. 

A concession for working the deposits was granted in 1896, and 
in 1899 the output was 63,209 tons; in 1902 it had risen to 
263,493 tons. 

In America the chief deposits of natural phosphates occur in 
Canada, South Carolina and Florida, those of the two latter 
States being very extensive. In Canada apatite (calcium pho^ 
phate) occurs m rocks of Laurentian age in Quebec and 
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bui xhe deposits cannot be mined and shipped at a 
ptiBt unless they contain 76 to 90 per cent, ol the pure xniueral« 
Other meniDers of this group of ^alts are the borates and 
tW alums, but these do not demand special notice. 


Another important group of non-metallic minerals comprise 
veie stones which are employed for building and other purposes^ 
the most important of which are sandstone, limestone, dolomite, 
marble, slate, and the clays employed for briekmaking. Their 
economic importance will be seen from the figures giving the 
production of certain of them in the United Kingdom. During 
1902 the mineral output of the United Kingdom included 
5,483,130 tons of sandstone, valued at 1,798,879^.; 12,172,851 
tons of limestone (other than chalk), valued at 1,382,1327.; 
517,363 tons of slate, valued at 1,501,7897. ; and 15,304,136 tons 
of clay, valued at 1,758,8847. In the United States the value 
of the entire stone production in 1901 was 12,196,0007. 


Several of these stones are used for a uumboi oA industrial 
purposes other than building. Thus certain forms of limestone 
are employed for the preparation of lithographic stones, for 
which purpose the Jurassic limestone of* Solenhofen in Bavaria 
is specially suitable. It is exported to all parts of the world, 
ana the production in 1902 was 9,020 tons, valued at 35,9577. 

Large quantities of dolomite (magnesian limestone) are 
employed as a lining for basic steel furnaces, for which purpose 
it requires to be dead-ioasted until all carbon dioxide and water 
are removed. Magnesite (native magnesium carbonate) is 
frequently used for the same purpose, and would be exclusively 
employed if the supply were not limited and the price oorre- 
^ondmgly high. The purest form of magnesite occurs in the 
oalem district of Southern India, about 200 miles from Madras. 
The mineral found there contains 47*35 per cent, of magnesia, 
51*44 per cent, of carbon dioxide, 0*30 per cent, of ferric oxide 
and alumina, 0*27 per cent, of moisture, 0*30 per cent, of 
inseluble siliceous matter and no lime. Its specific gravity is 
3*056. This Indian magnesite is specially suitable for the pre- 
paration of refractory materials for use in furnace construction, 
as owing to its purity it can be calcined by heating in the 
electric furnace. Treated in this way it crystallises into a 
hard, dense mass possessing the highest refractory properties, 
which has given excellent practical results. 

Other important uon-metallic minerals are mica, asbestos, 
kaolin, gypsum, and sulphur, and the first two of these may be 
specially noticed. 

Hioa. — Mica is widely distributed as a constituent of 
granite and other rocks, and has received a large number of 
important industrial applications. Its earliest use was probably 
for window-panes, under the name of Muscovy glass/’ and it 
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4 now extensively .employed as a iranspatent medituxi which ib 
ijot affected by sudden exposure to heal Large y^uantities'^ure 
also hsed lor msulaiing purpo&es in dynamo csonstniction, and 
the scrap mica 's utilised as a lubrioanl as uoH'^eoiidueting 
pficking maij^riai) and in paper manufacture. I^ns^rent 
mica measuring eight inches square fetches ISSf^per W.» whereas 
the scrap is sold at 13«. per cwt. 
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India supplies the largest amount of mica at the pfiSent tims^ 
the other ciiief contributors being the United States (^orth 
Carolina and New Hampshire), Canada (Quebec), BraasiL 
Smaller quantities arc also obtained from Norway, Siberia aad 


China. 


The mica industry is of considerable importance in India, 
where in 1900 there were 131 mines, employing 9,617 persons^ 
at work. The output amounted to 91G tons, valued at 885,669 
rupees, and of this total more than half was produced in the 
Nellore district of Madias. In 1901 the total output was 1,138 
tops, valued at 995,892 rupees. The svstem of mica-mining 
in operation in India is in many cases of a very primitive type 
and might be greatly improved. 


During 1901 the United States produced 360,060 lb. of sheet 
mica valued at 19,762/., and 2,171 tons of scrap mica valued at 
3,944/. The value of the Canadian output was 32,827/. In 
the United Kingdom mica is obtained in Cornwall as a by- 
pi^uct in the preparation of ehina-clav, the amount yieldiM 
in 1901 being 3,216 tons, valued at 1,266Z. 


Asbestos. — Asbestos occurs in oommeroe in two distinct 


forms; one of these is an aiihvdrous silicate, known as amian- 
thus, and consists of brittle fibrous hornblende, which is un- 
affected by acids, whereas the other form, known as chrysotile, 
or serpentine asbestos, is a hydrated compound which is attacked 
by acids, but is characterised by great elasticity of its fibres. 
The first form occurs principally in Italy and AustHa, whilst 
the latter is found chiefly in Canada in the province of Quebec. 
Both minerals can be readily divided into fine fibres, which can 
be spun like cotton. 

Canada produces the greater proportion of the world^s supply 
of asbestos, the output for 1901 being 34,545 metric tons. The 
next country in order of production is Kussia, with an output 
of 3,846 tons. In Oanade asbestos is mostly obtained by quarry- 
ing, and the better varieties are picked out by hand. The first 
class has fibres of over 1^^ in. in length, while in the second 
class the length varies from J to in. The poorer qualities, 
known as fibre ’’ and “paper stock,” are produced by 
mechanical dressing. The Danville Company pulverisM ' the 
waste asbestos, and, after the addition of a quantity of ser- 
pentine, the product is known as “ asbestic ” — a material which 
LB now largely used for fire-proof buildings. 
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|ttiiil^4lilf0ii^ and value of tlie difieteui q^ialities of aebeitos 
lyriM m during 1901 was as lollows 

^ftWfc oruae ... 2,088 tons, valued dt 180-200 dole, per ton, 

Becond crude... 2,660 „ „ 100-128 „ „ 

i'ibre 14,659 ,. „ 80-60 „ 

Paper stock ... 14,054 „ „ 20-28 „ „ 

Asbestic ... 6,831 „ „ 2-4 „ „ 

According to Mr. F. Cirkel, 100 tons of mineral mined, 
yield IJ tons of crude and 5 to 8 tons of libre and paper-stock. 

The concluding lecture of the senes was devoted to a con- 
sideration of the precious and ornamental stones and the rare 
earths. The modes of occurrence, the present sources of supply 
and the methods employed in the mining of all the import^t 
gems were fully described, but foi these the original should be 
consulted. 

A brief notice may be devoted to the rare earths, some of 
which have attained considerable industrial importance since 
the introduction of the system of incandescent gfes lighting. 
The principal constituent of the mantles is thona, and the chief 
source of this oxide is monazite, a mineral which occurs in 
Brazil, Norway, the Urals, Carolina and Canada. Monazite is 
found in crystals, which are sometimes of considerable size, 
and m irregular masseis, but the deposits which are of com- 
mercial value are the sands formed bv the disintegration of 
rocks which originally contained monazite. The principal de- 
posits of this kind occur in the ITnited States and in Brazil. 
In the former eountrv the workable deposits of monazite sands 
are confined to Caiolina and cover an area of 1,600 to 2,000 
square miles. Their thickness vanes from one to two feet and 
the monazite present raueres from an infinitesimal proportion 
to one or two per cent. In Brazil the deposits occur as beach 
sands which have been concentrated bv the action of the waves. 

The sand is cleaned and concentrated by wasbing with water, 
and if magnetite be present it is removed by a magnetic 
separator. A cleaned sand containint? 65 to 70 per cent, of 
monazite is considered to be of good quality, but in South 
Carolina a richer product, containing 85 per cent., is obtained. 

The production of monazite is very irregular, and at the 
present time the market easily absorbs the whole oi the output. 

The highest price recorded was in 1887 when it reached Is. 
TOT lb., but at present the price varies from 2d. to 4d. per lb. 
for a proportion of thoria varying from 2 to 6 per cent. The 
production in the United States during 1901 was 748,786 lb., 
valued at 11,852L, and in Brazil it was 1,643 tons, valued at 
2S,937Z. 
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THE BLAIBHOBE EBAKK OOAX.FIELDS OF BBt'^SH 

COLUMBIA. 

The Blairmore Frank coalfields are aitiyij;<ed^ isrw miles eaat 
of the summit of Ctow’s Nest Pass, Britii^ CiHumbia, «ad are 
separated from the Crow’s Nest coalfield by the main rahfe of 
the Pocky Mountains. The rocks of the region are De^ono- 
carboniferous and middle, lower and uppers Crtteceous. T5he 
two latter formations are economically of most importance as 
they contain the principal coal-seams. The Devono^Carbon- 
ifeious rocks consist piincipally of limestones with some 
of quartsite near the top. The principal beds in the lower 
Cretaceous formation in ascending order are as follows : — -^(1) 
gray and black shales (700 ft. thick) ; (2) productive coal- 
measures^' (7 40 ft. thick); (3) hard cheity-conglomerates (80 ft. 
thick) ; (^ light-coloured sandy shales and shaley sandstones 
(1,850 tl. thick); and (5) volcanic ash rook and agglomerates 
(maximum thLckness 1,500 ft.). 

There is a general similarity between this structure and titiat 
of the Crowds Nest coalfield, with, however, a marked diminu- 
tion in the thickness of the rocks. This is particularly notice^ 
able in the case of the dark shales underlying the coal-seams 
which represent the Femie shales of the Crow’s Nest coalfield. 

A section of the coal measures at Cat Mountain showed 16 
seams of coal, the thickest being 16 ft, 3 in. Another siection 
at Byron Creek, which was probably incomplete, showed ^10 
seams of coal with a total thickness of 10? ft. A partial sectiUn 
at McGillivray Creek showed 5 seams with a total thickness of 
50 ft. 

The coal itself is generally of good quality and resembles in 
appearance that from the Crow’s Nest field. Analyses^ of 
samples from the Gold Creek Collieries gave ashes varying 
from 7*G per cent, to 8-5 per cent., volatile matter 23 to 24 per 
cent, with moisture less than 1 per cent. 

The most highly developed property in this district is a mine 
near Frank, on the east side of Turtle Mountain! The seam 
worked here is the upper one of the series and varies ;w*n 9 
to 12 ft. in thickness. The output from this mine is oW 
tons per day. 
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<‘i®ib8 MtTBCHISON GOLDFIELD, WEST ADSTEALIA. 

Murchison Goldfield as originally constituted was first 

S eiolalnQ.ed in 1891, and embraces the districts of Lennoxx'V’ille, 
ount Magnet, and Boogardie. The auriferous deposits, 
according to a recent report of the Geological Survey of W estem 
Australia, are of two types, white quartz reefs and laminated 
quartz and jasper veins; the whole being encloeed in a belt 
m altered rocks containing diorite, diabase pyroxenite and 
schists, provisionally termed greenstone. 

These greenstones are traversed by belts of Laminated quart- 
zites much faulted, and it is along these lines that the rich 
“ chutes of gold occur. The formation varies between 15 
miles in width at a point South of Mount Magnet, and 5 miles 
between Mount Magnet and Lennonville. The banded quart- 
zites are of two varieties, the heematite bearing ’’ ok Boogardie 
tjye and “ the non-hcematite bearing " or Li’ennonville type, of 
which the former is the more prevalent. 

While outcropping in low, rouglT ridges of compact quartz 
the liOnnonville quartzites are found, beneath the surface, to 
change to alternating thin bands of hard white quartz and soft 
kaolin, invariably containing gold. The “ Boogardie ** type 
differs from the preceding in being more compact and in being 
highly impregnated with haematite and occasionally magnetite. 

The manner in which the gold occurs in these two types of 
quartzites differs considerably. In the Lennonville district 
the gold is obtained in the main body of the quartzite itself, 
generally occurring in “ chutes,^’ some of which are of con- 
siderable extent. In the Boogardie district, on the other hand, 
the quartzite carries but a slight trace of gold, and it is only 
at one or two places at the northern end that it is rich enough 
to pay for working. The bulk of the gold is obtained in 
" chutes,” occurring in the faults crossing the quartzite bars. 

The principal mines of the Mont Magnet district are seven, 
in number, ^ose of the Boogardie 12, and Xiennonville 13. The 
total of worked ore up to 1902 was 191,820 tons, which yielded 
191,518 ounces of gold, an average of 0*99 ounces per ton. 
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TH® AliBEB? SHALE DEPOSITS OF HEW BBtJNSWlCK. 

The Albert Shale deposits of Albert ai^d Weatmoreland 
counties, New UrhUBwick, to which attontiou has idready h$m 
directed in^he Imperial Institute ]0luUeti;il9’' tm- i.* 1908f 
p. 183| wei!^ known and worked for oil Itefore |he prosaiM» 
vanadian oil-fields were discovered. ^ I 

The advent of cheap oil made the industry unprofitable, anfi 
the mines were closed!, but with the high prices pro^railing foJP 
cil in Canada it is considered that these shales may be worked 
at a profit, and it is possible that operations may be resumed 
m the near future. The genet al account of these ckposits, ^Ten 
in the Annual Beport of the Geological Survey of Canam for 
1902, is therefore opportune. It contains a resumS of what is 
known about these deposits, and shows that these shales exiend 
across the^two counties mentioned as a comparatively narrow 
band in an east to west direction for a distance of over thirty 
miles. The bund is not, however, continuously exposed, befog 
sometimes covered over by overlying sediments of either lower 
Carboniferous or Millstone-grit age. In Albert coui^y the 
deposits extend from the northern fiank of the Caledonian range 
cf mountains across the Petitcodiac and Memramcook Bivezs 
and along the roads between Dorchester and Memramcpok, 
The best exposures are seen at the Albert mines, four miles west 
of the Petitcodiac Biver, but good exposures also occur at 
Baltimore, six to eight miles from these mines. The exposed 
width of the shales seldom exceeds half-a-mile, and the thfoknees 
of the whole formation has been estimated at 1,000 ft. The 
oil shale bands occur in different parts of the oil shale body, and 
•consist of thick seams of a dense, black, massive rock. 

At the Albert mines there are at least five beds ranging in 
thidcness from three to six feet. The yield of oil from this 
material is reported to be sixty to sixty-five gallons per ton, as 
against the thirty to thirty-five gallons obtained from Scotch 
shales. 

At Baltimore there are four or five beds of oil shale yar3rilig 
from three to six feet in thickness. At Turtle Creek two bailds 
are said to have a thickness of aboui twenty to twonty^ofiC foot 
respectively, aud to yield eighty to Cighty-five gallons of oil per 
tom ^ 

The total quantity of oil^^^shale in these deposits is estimated 
at 270,000,000 fom/ 
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tKK OIL-FIEIiDS OF THE OASPE PENISTSTOA, 
LABRADOR. 

The existence of petroleum deposits in the Qasp6 Peninatila 
has long been known from the presence of oil springs at Tar 
Pointy yt. John’s River and other localities. The rocks in 
which the oil occurs are of Devonian age, and the statement 
has been made repeatedly that this area is geologically similar 
to the oil-helds of Pennsylvania, ai^d that the conditions for 
oil production in the two localities are practically the same. 
The report of the Geological Survey for Canada for 1903 shows, 
however, that the Gaspe area dihers in several important 
respects. In the first place there does not appear to be true 
oil-bearing strata underlying the area, though oil occurs in 
small quantity in some portions of the sediments. In the 
second place the tilted and faulted chaiacter of the rocks 
throughout the greater part of the Devonian basfn both of 
Eastern Gaspe and along such rivers as the Bonaventure and 
tha two Cascapedias lo the west are unfavourable to the occur- 
rence of oil in large quantity Thirdly, the anticlines, instead 
of being in gently inclined strata, are usually sharply defined, 
the inclinations of the opposing sides being steep and compli- 
cated by faults. 

The early boring operations which were undertaken in this 
district some 40 years ago were without practical result; more 
recently, however, in 1891, the work of exploration was recom- 
menced, and about 1,000,000 dollars have been since expended 
in preliminary boring operations In all fiftv-two boreholes 
have been put down, Ihirty-nine of which weie made by the 
Petroleum Oil Trust, of London, and twelve by the Canadian 
Petroleum Company, of Manchestei The total amount of oi! 
obtained from these borings in 1901 and 1902 amounted to 
10,611, or about 235 barrels. 

Dr. Ells, of the Canadian Geological Survey, who 
examinM the district, concludes from a careful consideration 
of all the data at present available that the outlook for this 
field as a producing centre cannot be regarded as favourable. 
The absence of well-defined oil sands and the abundance of 
salt water which has been encountered in most of the borings 
alreadv made are all against its successful exploitation. At 
present the location of boreholes is a matter of chance, and 
borings have been made to a depth of over 3,500 feet, at 
enormous expenditure and in every case without any satis- 
factory results. These extensive investigations appear to neM- 
tive the possibility of discoveries of large deposits of oil in me 
district. 
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THE NAmBE AJJD CWMMBROlAL USEB OF BEN On.. 

Oil of *'Ben * or Behen is a fixed oil expreseied flrom the 
seeds of Morin^a ^erygoaperma and M&ringm 'npteta, ^eae 
treea belons^ to the Natural Order LeguiA,inomy are indi|j||eiio^li to 
India, Araoia and Syria, and were introduced itito 3 amaica ftom 
the East Indies in the year 1784. The oil is modoroud, oleaf^ 
and nearly colourless, and is capable of renfaining for a lon^ 
time without becoming rancid. It is said to contain ^0 
glycerides of margaric, oleic and behenic acids. At one period 
it constituted a valuable article of commerce with the East until 
excessive imposts and extensive adulteration brought it into 
disrepute. 

In Jamaica attention was drawn to the valuable properties of 
the oil as early as the year 1817, when a petition containing the 
following particulars was presented to the House of Assembly. 
It was pointc^^i out that the “ Morengo ” plant grows equally 
well on poor or rich soil, and is but little affected by drou^t. 
Six trees of the age of three years, grown in ba^en soil, each 
yielded 3 lb. of seed ; the seed yielded 2 oz. of oil per llx, and 
thus 36 oz. of oil was obtained from the six trees. The oil was 
said to be useful foi salads and culinary purposes and to be 
equal to the best Florence oil as an illuminant, giving a clear 
light without smoke. It does not become rancid or acquire any 
disagreeable odour, and it yields a good soap. The seeds should 
be sown six inches apart, and the young trees transplanted 
within a year. The trees should be thinned m the third or 
fourth year, and, if topped at the proper season, will each pro* 
duce about 10 lb. of seed per annum. If the trees are planted 
four feet apart in rows 60 ft. long and 8 ft. wide, there will be 
1,320 trees per acre. Each tree will yield 6 oz. of oil which, 
at 90 oz. to a gallon, is 88 gallons per acre. With the oil at 
135. 4:d. per gallon, 100 acres would produce 5,866?.; allowing 
2,000?. for contingencies, there v ould remain 3,866?. net profit. 
It was stated that the leaves and young branches^ are useful for 
feeding cattle iu dry weather, and that the residlte left after 
expressing the oil can be used as a food for pigs and poultry. 

In 1854 a paper on this subject was read by Mr. H. J. Kemble 
before the Jamaica Society of Arts. By expression with veiy 
imperfect machinery he obtained oz. of oil from 1 lb. of seed. 
The oil was submitted to two watch-making establishments^ in 
Kingston, and it was reported to be equal to the watch oil 
imported at a cost of 2s. Qd. for a bottle of the size of a mM^e 
little finger. Although the demand for this oil for lubrioatm|f 
purposes might not be suffioiently great to be remtulerative, the 
author was of opinion that it could be produiced and sold at a 
price which would enable it to compete with other oils used fear 
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lip contain 88 peir cent, of a pale yoUpw oil which, mti 
almost odourlesat and j^seased a bland a^eeable taatOk Tbin OlMnMM 
oil (obtained Jby extraction with ether) consisted of »li<j[nid and tTwsoi ir 
a solid portm. wtuch were separated by filtration at 17 to ItattKiil 
18* C. and Ibparately examined. , % ^ 

The auidytical constants of these two portions ajBj'piTen in 
the following table: — ™ 


Liqwifi 
poiUon 

Specific gravity at 16® 0. ... 0 &14 ... — 

Acid value 15*3 ... — 

Free fatty acids (calculated as oleic 

acid) 7*7% ... — 

Saponification value ...^V 189*2 ... 194*4 

Ether value 173 9 ... — 

Iodine value ... 7^*7 ... 68*3 

Samples^f the seed and of the oil were submitted to brokers 
for valuation. They reported that in order to obtain trnst* 
worthy commercial quotations, large samples of the oib wonld 
be necessary for practical trials, and that if the results of these 
trials proved satisfactory the oil would probably be abll to 
compete for edible and culinary purposes with American refined 
cotton seed oil, which is at present worth about 22^ per 
ton. The seeds were valued at about 7L per ton delivered in 
London. 

Another sample of Ben oil from J amaica was received at the 
Imperial Institute in December, 1903. It had a very slight, 
pleasant odour, and an agreeable taste On examination in 
the Scientific and Technical Department it yielded the follow- 
ing results. When filtered at iT^ C. it was found that 60 per 
cent, of the material was liquid^ whilst the remainiu 40 per 
cent, consisted of a nearly white, solid fat. The liquid portion 
was clear, bright, and of a pale yellow colour. The oonstants 
of these two portions were found to be as follows : — 

Liquid porbion. (Solid poiticMU. 

Specifio gravity... .>. 0*9124 at 16® 0» 0*8660 at 100®O.* 


Jufid yalxe 

IVee &tty acids (calcu- 
lated as oleic acid) ... 
8ap<mifioation value ... 

IBSOuir value 

Iodine value 


4*4 per ceut. 
196*8 
187*6 
70*1 

I wttli water at It* 0. 


S'S percent 
198i6 
186*4 
66*2 


^Visoa. SMBeoUnte of Beu oil, it appean tliat altbougb it 
mnH 714 ^ the extramgaut piQefite ea$ieeted»iu 1817 , jm| 
iifrtt enuid WfPi^Med at, a euiffieieu% ohoep ^te it woui4 V 
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llkoly to find a market for dietetic purposes, and possibly an. 
Opting might be secured for the liquid portion of it as a lubri- 
CMt for fine machinery. 

The cost of producing the oil as given by the firm of oil 
inanufao«turers at Kingston, Jamaica, appears very larg^; it 
must be pointed out^ however, that the initial cost of the seed 
Spas very considerable, the yield of oil was less than would 
be expected from the fact th t the decorticated seed contains 
from 35 to 38 per 'eent. of oil, and no allowance seems to have 
been made for the residual cake which might be of value as 
a cattle food. 


COTTON CULTIYATION IN THE SUDAN. 

The extension of cotton cultivation in the Sudan is alluded to 
by Lord Cromer in the Report on the Finances, Administra- 
tion and Condition of Egypt and the Sudan in 1903.’* It is 
pointed out that at the present time the greater part of the 
cotton is grown on lands watered only by rain, whereas it is 
highly desirable that the plant should b© cultivated on irri- 
gated lands. It is not considered necessary to delay the pro- 
gress of the industry in the Sudan until large irrigation works, 
capable of increasing the water supply both of this country 
and Egypt, are completed, but it has been decided to allow 
aufiioient water to be taken from the Nile in summer to permit 
of an experiment on a fairly large seale bv'j'ing made in the 
Berber district Further, the hope is expressed that it may be 
possible to irrigate som'e parts of the Sudan without having 
recourse to the waters of the Nile. 

An enquiry has been made recently with regard to the possi- 
bility of dweloping the cultivation of cptton in the Tokar Plain, 
near Suakin, by means of improvements in irrigation, but it 
has been found that it would not be worth while to go to any 
great expense in this matter, since the supply of water is insig- 
nificant in amount and extremely irregular. 

It is stated that cotton could no doubt be grown in the Bahr- 
el-Ohazal Province on non-irrigated land, but it is feared that, 
even when the Suakin-Berber railway is completed, the cost 
of transport from thia^mote region will be almost prohibitive. 

The cultivation of cotton on the Blue Nile and Binder rivere 
has been dealt with in a recent report of the Moudir of Senate.^ 

Cotton is grown on the Blue Nile both on irrigated and mnw 
irrigated lend, but on the Binder it is cultivated entirely 
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wkkou^ i^^rigation. The varieties grown are Abu Hareira/* Cotd^ 

“ JBfelwa,^* and “ Mumtea.” The two former planta are in- (kiMftMm 
digenous, and are grown chiefly on the river baw i last ja the 
for three yeare or more, and yield the beet cotton in tft# third flndan. 
year. The “ Muintea variety was probtdbry fittiodnoeil into 
the Sudan by Mumtez Faaha during the rule of thO Corner 
government ; it is usually grown on non-irrigated lata! and is 
renewed every year. ' 

The cotton plants receive no attention during the wihter, but 
the ground is roughly cleared at the beginning ol the rainy 
season. On non-irrigated land the seed is sown in July, ana, 
in all cases, the cotton is readv to be gathered after the lapse 
of four months. The collection of the fibre is generally effected 
in three operations ; the last pickings are inferior in quality 
to the two earlier crops since at this time the plants are 
adversely affected by the drought. 

The best districts for cotton growing or non-irrigated land on 
the Blue Nile extend from Singa southwards as far as Abu 
Naama, The average crop in u good year amounts to about 400 
rottles per feddan (or 360 lb, per acre), including the seed, whilst 
in a bad year it falls almost to nothing. 

During the year 1903 an experiment was commenced at Wad 
Medani with seed of the “ Mitafih variety, which was distri- 
buted to the natives. The assistance of an Egyptian cotton 
expert was obtained, and the leading sheikhs were brought 
together and given practical instruction in cultivating cotton 
by irrigation. The natives cling to their old method of growing 
the plant on non-imgated land, as it gives but little trouble and 
yields all the fibre required for their own use. 

On fhe Binder, each village was directed to sow cotton seeds 
at the end of July on a small patch of land irrigated by 
“ shadoofs.’’ In September the results were found to be most 
satisfactory, both the ** Mjtafifi and “ Mumtez ” varieties 
having grown well. 

The supply of labour in the Sudan is somewhat precarious. 

Owing to the great decrease of population which has recently 
occurred an externiil supply of labour will probably be needed. 
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COrrON CULTIVATION IN THE FBENCH COLONIES. 

The subject of the iusufficiency of the cotton supply is 
l^oeiving attention not only in this country but in all parts 
of the world in which the cotton manufacturing industry is 
established. 

In France, strenuous efEorts are being made by the Colonial 
Cotton Association to advance the cultivation of cotton in the 
French Colonies. The objects which this Association have in 
view are : (1) to develop the cultivation of cotton in those 
Colonies in which the plant already grows ; (2) to study methods 
of ginning and baling adapted to the nature of the cotton and 
the local resources ; (3) to give consideration to the means of 
transport and, acting in conjunction with the public authorities^ 
to increase these and make them as economical as possible; 
(4) to induce growers to improve the quality of t^eir products 
by purchasing the best varieties of seed and thus to facilitate 
the creation of markets, and (5) to distribute selected native 
or fol^eign seed in the villages in order to obtain more highly 
esteemed varieties of cotton. 

A report of the progress of the Colonial Cotton Association 
in pursuit of these objects during the first year of its existence 
was given recently at the Annual General Meeting of the 
Association, and has been published in the Revue des Cultures 
Coloniales,’* 1904, vol. 14, pp. 129-144. 

Whilst the experiments in cotton growing, which are 
described below, were in progress in the Colonies, ginning 
machines of various systems, desired for manual labour, were 
purchased in England and America and tested in Havre. As 
a result of these trials, a number of gins were purchased and 
sent to different Colonies. During the year 1903, the Colonial 
Cotton Association distributed 3,025 kilos of seed and bought 
30 ginning machines costing about 750 francs each. 

Asia. 

Some years ago experiments in cotton growing were made in 
Tonkin and in Thanh-Hoa, the northern province of Annam. 
American, Indian and Egyptian seed was distributed to the 
colonists and to the chiefs of militarv districts, whilst a fur- 
ther quantity was sown at considerable expense in particular 
concessions The results were unsatisfactory and the products 
showed evidence of degeneration ; the fibre was short, harsh 
and unworkable Much difficulty was experienced in carrying 
on the cultivation, and the crops sufltered owing to the irregu- 
larity of the rainfall. , 

At the present time an attempt is being made at Hatn-X^yen, 
near Hanoi, to grow arborescent cottons derived $Povdl seed 
ported Irom India ; these plants^ after several goAsdne, 
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attained an almost wild state without undermang alteratioa or 0^1^ 

Goltoa is ^ItiTated on a small scale in aU parts «)| Annam. iatlMI 
TKe fibre is rtrong, fairly long and re^at, ana of gat^d eoliyjlira fWlqitfi 
but somewbSf woolly ; it is oomparalue witb Indiai^ oc^ttont^ of 








owever, is in the hands of the Chinese, who makn 


KiliWSlW 


the crops and re-sell the cotton at a high price,, 

In Cambodia, a cotton plant which yields a fibre ol regular, 
silky staple is grown along the course of the Biver Mekong, but 
here again the trade is in the hands of the Chinese, and nearly 
the whole of the product goes to Japan. 

Ihe cultivation of cotton in Indo-China could probably be 
extended, but the crops would either be used locally or exported 
to China or Japan ; for this reason the French Colonial Cotton 
Association has not attempted hitherto to develop the industry 
in these Fretfbh Colonies. 

Oceania. 


Cotton occurs in several French Colonies of Oceania^ bk 
New Caledonia, where the plant is known to grow wild, experi-* 
ments were mc^e in 1869-lo71 with ** Sea Island ” seed, hut the 
results were unsatisfactory ; the soil is poor, the seasons are 
irregular, and the climate is too mo'ist and cold at the period in 
which the capsules ripen. 

In the Loyalty Islands, which lie to the east of New 
Caledonia, the climate is drier and more equable, and the seasons 
are more regular. The Vice-President of the Chamber of 
Agriculture of New Caledonia has proposed recently to en** 
deavour to introduce cotton growing among the natives, and 
consignments of “ Abassi,” ** Mitafifi,” and Sea Island seed 
have been despatched for this purpose. 

The cultivation of cotton was at one time carried on in 
Tahiti to a considerable extent; the fibre produced was long, 
silky and resistant. The following table shows the quantities 
exported in three typical years : — 


18S0 

1S90 

1902 



Exported to Exported to 
France. Other Ooantries. 


Kilogram. ^Kilomxn. 

137,667 461,904 

22,799 196,986 

10,989 6,198 


nPlif i only.catton now produced in the island grows wild, as the 
HatiVei^ do iiot find its cultivation sufficiently remunerative. 

A sansdl of eotton is also grown ki the |f 

e»i^ Ike wyb St oisqpoi^ 
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Af&ica. 

Axgebia. — The lack of irrigation, the high rent charged for 
the land, the scarcity of labour, and the unfavourable climatic 
conditions render it improbable that cotton growing in Algeria 
will develop to any considerable extent. During the American 
Civil War, however, cotton was cultivated in this Colony on an 
extensive scale, the industry being aided by large Government 
bounties. When the bounties were withdrawn, the cultivation 
rapidly declined; the plants degenerated, the seed required 
frequent renewal, and the growth of weeds necessitated so large 
an amount of labour, that the industry was no longer remunera- 
tive. A few years ago some experiments were made at Fougala, 
in rOued Rir and at Biskra ; samples produced at the last- 
mentioned locality, where 4,000 hectares are devoted to cotton, 
were of fine quality and long staple. 

Tunis. — The meteorological condiiions in Tjinis are not 
favourable to cotton cultivation. The plant would no doubt 
grow well on irrigated lands, but such areas are limited in 
extent and very costly. Cotton occurs in the oases, but the 
natives do not devote themselves to its cultivation, as they do 
not consider it sufficiently piofitable, and prefer to use the 
available water for watering their v^egetables, cereals and fruit 
trees. Experiments are being carried on at the present time 
in Creteville, where samples of Mississipi and Texas seed have 
been forwarded tor the purpose. 

Somali Co\st. — An attempt is being made to glow cotton at 
Jibuti from “ Sea Island ’’ and “ Mitaiifi seed, but even if the 
experiment succeeds it does not dfipear possible to develop the 
industry since* the natives have no idea of agriculture and no 
taste for it. 

La Beunion. — ^At the time of the American Civil War the 
wealth of La Reunion was greatly enhanced by its cotton trade, 
but the industiv vus altorw.irds abandoned. In the year 1890 
the Chamber of Coninieiee ot Havie sent an expert to the 
country to study the possibility of reviving the cultivation. 
His experiments led to the conclusion that cotton grows well 
in the Island, but that the industry cannot be made profitable 
owing to the scarcity of labour ; he also remarked that cyclone^ 
are frequent, and that the bolls are particularly liable to attack 
by insects. 

The cultivation of the sugar-cane in La Reunion is gradually 
declining, and for this reason it is desired to re-establish cotton 
growing ; a consignment of seed was forwarded to the island 
in 1903 and is at present in course of trial. ^ 

Mayotta. — The sugar industry has failed also in Mayotta, 
and its replacement by cotton cultivation is regarded as worthy 
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of o^nAideration. A sample of cotton gprown in the year 1890 CotfMi ^ 
was reported io be of e:tcellent quality and remarkably long CvMlftMkL 
staple. in the 

CoMOEo Isi 4 EDi». — Interesting specimens of cotton |p^wn in FrAliifc 
Great Comoro have been submitted to the Gedoniai Cotton Colettes. 
Association. 

Madagascar. — ^Before the introduction of European co-tton 
materials into Madagascar, cotton was cultivatectby the natives, 
particularly in Emyrne and in tho Betsildo. The indigenous 
cotton is not of very good quality; labour is abundant in 
Emyrne, but the soil is poor and the cost of transport from the 
interior of the island is considerable. The only region in which 
the cultiVation could be developed extensively is the western 
side of the island, where the climatic conditions seem perfectly 
suited to the cotton plant, and where the watercourses are, for 
the most partf navigable. 

The seed is sOwu from November to January before the heavy 
rains, and the harvest is gathered from April to June after the 
later rains which occur at the end of March. 

In 1903 some experiments were undertaken on the cultiva- 
tion of cotton from Egyptian seed, but, unfortunately, most of 
the plants were destroyed by a cyclone, only those escaping 
which were derived from the seed of plants already acclimatised. 

Some samples of the lint produced showed deterioration, 
were harsh to the touch and of tine but irregular staple, whilst 
specimens of “ Grifton and “ Sea Island ’’ cotton which origi- 
nated from seed derived from previous trials were long and silky. 

These trials are being continued during the present year with 
seed of the “ Sea Island,’" “ Abassi,” Mitafifi,” and “ J anno- 
vitch ” seed. 

A sample of cotton grown near Ambositra from Egyptian 
seed was reported to be of good colour, but of irregular, soft and 
woolly staple; and another sample, from Georgia seed, was 
stated to be of good colour and quality, and of fine and very 
long staple. 

An experiment station is to be established in the West of 
Madagascar for the cultivation and acclimatisation of various 
cotton plants. The Governor and the local Chamber of Agri- 
culture are taking great interest in cotton growing, and 400 
kilos, of Egyptian and American seed and a saw-gin have been 
forwarded to the island by the Colonial Cotton Association. 

Coi 7 GO. — ^The prospects of cotton cultivation in the Erench 
Congo are ncFt promising ; the cotton is short, labour is expen- 
sive, and the cBmate does not appear to be favourable. 

Dahohet.— In Dahomey, beyond the forest of oil palms 
which extends 120 kilometres from the coast, is found an argil- 

c 
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JOtlOft laceous and ferruginous soif wliicS seems suitable for the cotton 
wtitBtioil plant. In these elevated regions cotton has always been grown 
lA tbs by the natives for their own use, but the cultivation has gradu- 

I^Onidi ^B^lly diminished owing to the increasing quantity of manufac- 

Moll ie s. tured cotton goods imported from Europe. 

The development of the industry will oecome possible as soon 
as the railway will permit the transport of the raw product at 
a reasonable cost, since there is an abundance of efficient labour 
available. The seasons are well marked, and the country is 
traversed by four large rivers which overflow their banks 
irregularly from May to September. The inhabitants are said 
to be disposed to plan't cotton extensively. A supply of 
Mississipi and Texas seed has been forwarded to several persons 
in the Colony, and a ginning machine has been sent to Kotonou 
and placed at the disposal of the Governor. 

In April, 1903, 2,000 kilos, of cotton were exported from 
Savalou to Havre. This product was obtained^ from plants of 
on© year’s growth, the plantations being renewed annually by. 
the natives. The staple was of a yellowish colour, irregular, 
18-25 mm. in length, harsh to the touch, and lacking in lustre 
and silkinesB. On submitting the material to spinning and 
weaving trials good results were obtained. 

Ivory Coast — Cotton grows wild in the north of this Colony, 
whilst in other parts it is cultivated by the natives. The seed 
is sown in April and May and the harvest is gathered in' Decem- 
ber and January. Primitive methods of cultivation are 
employed, and the product is of short and irregular staple. 

French Gpinea.. — Cotton growing cannot be attempted in the 
coast regions of French Guinea on account of the persistent 
rains. In Rio-Pongo, however, on the banks of the River La 
.Fatallah well defined dry and wet seasons occur, and it is 
possible that satisfactory results might be obtained in this dis- 
trict. Wild cotton plants are met with at a distance of about 
300 kilometres from the coast, and, owing to the possibility of 
irrigation then* cultivation would be easy. 

During 1900-1901 an attempt was made to grow cotton in 
High Guinea; no less than 30 different kinds were planted, 
but with the exception of two Egyptian varieties (“ Abassi ” 
and “ Mitafifi ”) none of them succeeded nearly as well as the 
indigenous cotton. In March, 1903, another experiment was 
commenced under the auspices of the Colonial Cotton Associa- 
tion. American, Egyptian, Peruvian and Haytian seed was 
sown, and millet was planted between the different varieties in 
order to prevent hybridisation as far as possible. The insults 
showed that “Mitafifi” was the only variety which gfrew well 
and did not appear to be injured either by the great heat or by 
the protracted rains of the winter season. These experiments 
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indicuted^ therefore, that only the Egyptian varieties are Cotton ^ 
capable of l^comine acclimatised to this region. Cifltlvatl<A 

Tho districts of Saloum and Casamance seem to offer very intSbe 
favourable conditions for cotton cultivation. Several experir Fmoh 
ments have bpen made in the latter locality and two varieti^ 
in particular ha%^e succeeded well, viz., long-stapled Geo^ia 
cotton and short^stapled Louisiana cotton. The lattair variety 
resembled the indigenous cotton of these regions, but had a 
very fine staple of about three times the length. 

Senegal. — There are vast territories in the hinterland and on 
the river banks of this Colony available for cotton growing, but, 
owing to the insufficiency of the rainfall, cultivation can only be 
carried on where irrigation is possible. An experiment has 
been made recently on lands situated at the junction of the 
rivers Taouey and Senegal, where the fields can be irrigated 
during the whole of the vegetative period of the cotton plant. 

Seed of several varieties, American, Egyptian and Peruvian, 

, was sown at the beginning of August, 1903. The crops 
obtained were of good quality, and neither the American nor 
the Egyptian varieties appeared to have degenerated. Another 
trial, carried out at Podor, confirmed the conclusion that cotton 
of a useful quality can be grown successfully in Senegal, but 
only on irrigated land. 

In 1903, an experiment with American, Egyptian and in- 
digenous seed was made in High Senegal. The cultivation was 
carried on exactly in the manner practised by the natives and 
without irrigation. From the results obtained it is evident 
that Egyptian cotton cannot be grown successfully in High 
Senegal, but that the American variety ‘^Excelsior” seems 
capable of propagation. 

The cultivation of cotton is being encouraged at St. Louis, 
and the Colonial Cotton Association has forwarded an American 
ginning machine to this town and placed it at the disposal of 
the local Chamber of Commerce. 

French Sudan. — In the French Sudan the river Niger is 
known by the names of the Joliba and the Issa-Per j the former 
extends from its source in High Guinea to the lake distric^ of 
Jenne, and the latter commences at this point and ends at oay* 

The climate of the J oliba region is divided into sharply defined 
periods. The rainy season begins from May 15th to June Ist 
and terminates between the 15th and 20th of October. ^ The 
dry season commences in November, and intense heat is ex- 
perienced from the middle of March until the end of April. 

The climate of the Issa-Ber district is more healthy ; it is 
drier and warmer, and the wet perioJl is shorter and less 
dangerous. The rainy season extends from the end of June 
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to the heginmng of October. Xhe dzy season commences with 
thick fo^ in October^ and the greatest heat occurs in May, ' 
June and July. 

The rivers overflow their banks in the rainy season and, in 
consequence, the lands maintain during the winter a constant 
and uniform degree of moisture extremely favourable to the 
cultivation of cotton. 

Cotton growing has long been practised by the natives. The 
population is densest on the banks of the river in proximity to 
the areas of cultivation. If the native is assured that his Crops 
will prove remunerative he will develop the industry and im- 
prove his methods. The supply of labour available is sufficient 
to put under cultivation the greater part of the lands enriched 
by the overflow of ,the Niger. It is evident, therefore, that the 
French Sudan appears to ofler all the conditions required for 
promptly yielding practical and important results. 

In March, 1903, a large supply of Amei^can, Egyptian, 
Indian and Peruvian seed was sent to the Sudan and distributedt 
in the districts of Bammako, Segu and Sansanding on the 
Niger, and San and Jenne on the Bani. In order to avoid 
confusion and admixture of the seed, each village was supplied 
with one particular kind. The natives were instructed in 
methods of sowing and cultivating by agents of the Colonial 
Cotton Association. The reports already issued have shown 
that, on the whole, these experiments have proved extremely 
successful. 

A consignment of indigenous cotton grown in Segu was 
forwarded to France in 1903. The staple was white, shoil; and 
somewhat rough, but proved well adapted to the operations of 
spinning and weaving An experiment with Indian, Haytian 
and American seed was carried out in the same district. The 
American varieties yielded a fibre which was greatly superior 
to the indigenous cotton; its staple was fine, strong, of good 
colour, and 28 — 30 mm. in length 

During the present year the work of the French Colonial 
Cotton Association is to be continued in the same manner as 
that hitherto adopted; the experimental areas, however, are 
to be of greater extent and less widely dispersed. 



lio tut aK>Altl> o# 

B0dl0 i m of lAe Imperial /tuMMe. 


128 


SUGAR-CANE EXPERIMENTS IN THE IJSEWARD 

ISLANDS. 

The origin of experimente with aug^ar onnes in the We|t 
Indies can traced to the ravages which were caneed by tw 
moth-borer and the rind-fungus about the year IQ92.^ At this 
time the Bourbon cane was generally grown, but as || iMcame 
evident that this variety was especially liable to disease, 
eiE^periments were instituted in order to obtain a stronger, and, if 
possible, to evolve a disease-proof variety. Under the stimu- 
lation of the Imperial Department of Agriculture, which was 
created in 1899 under the direction of Sir Daniel Morris, fresh 
impetus was given to the movement for the improvement of 
BU^r canes, and experiments were pushed on in several of the 
'West Indian Islands. Amongst others, an extensive series of 
experiments was instituted, under the superintendence of the 
Hon. Francis s'Watts, in Antigua and St. Kitts— two of the 
^ islands included in the Leeward group. These have been 
continued year by year since 1899, and have been gradually 
extended, so that the results obtained in the season 1902—3 have 
furnished ample material for the report recently issued. 

There were two principal objects in starting these experi- 
ments ; the one already mentioned was concerned with the 
improvement of the cane by selection, either vegetative selec- 
tion, or selection of new seedlings, and the other was the experi- 
mental determination of the value of different manures. Each 
of these necessitated a large number of experimental plots, and 
an important feature in the cultivation has been that all the 
canes have been grown in the same way and under the same 
conditions as the ordinary crops on the estates. 

Taking first the experiments with selected varieties, these 
are divided into two series, according as they were carried out 
with plant canes or ratoons, and also the average results are 
tabulated separately for Antigua and St. Kitts. In Antigua, 
during the season 1902-3, experiments were conducted with 
plant canes on seven stations, on which the soil varied from a 
heavy clay to a friable limestone. On one station as many^ as 
35 selected varieties were laid out in plots, but on the remaining 
six stations 23 selected varieties were grown, and each trial was 
made in duplicate. The most important criteria in cane cul- 
tivation are the tonnage of cane produced per acre, the per- 
centage of juice obtained in the mill, and the degree of purity 
of the juice, ?.e., the relative proportion of sucrose, or true cane 
sugar, to reducing glucose. From the tabular statement (No. 8) 
given in the original, which shows the mean values from 11 to 
14 plots for each of the 23 selected varieties grown in tois 
wav. it is seen that a Barbados seedling, B. 208, yielded 
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the largest amount of sucrose per acre; another Barbados 
seedling, B. 156, which stands third on the list, exceeds the 
former in the amount of cane produced per acre. In a second 
table (No. 66), which gives the means for plant-canes culti- 
vated on 6 to 8 plots in St. Kitts, B. 208 figures second on the 
list ; the variety, “ Caledonian Queen,” which heads the list, 
gave a much higher tonnage and a higher percentage of juice 
per acre, but yielded a juice of inferior quality. Finally, in 
the table of results obtained with ratoon canes, B. 208 appears 
second in the list for Antigua, but is much lower in the list 
for St. Kitts. These facts, when taken in conjunction with the 
success of the same variety in Barbados and elsewhere, justify 
the opinion that “ B. 208 commends itself highly to planters 
on account of its good held character and the ease with which 
sugar can be manufactured from it. It also retains its excellent 
character when judged as a ratoon cane.” In spite of this 
favourable verdict, Mr. Watts warns planters ndi to decide too 
readily for this or any other variety, and reminds them that 
B. 208 has not been sufficiently long under cultivation — ^two 
years — to be accepted as the h^t variety. This warning is not 
superfluous when it is remembered that a preliminary trial 
with the Burke variety gave promising results which were 
not fulfilled when the plant was taken into cultivation. 
The Burke cane is also interesting because it furnishes 
an instance of a variety which has done very well in Antigua 
but has been a failure in Barbados. And whether it is a 
matter of soil or physical conditions, or a difference in strain, 
fhe same inequality of production may be ex])ected even on 
diflerent estates in the same island, so that it becomes a matter 
of importance to grow varieties which have been proved locally 
successful and to obtain seed or cuttings from well known 
sources. 

Experiments were made to try the effect of applying ger- 
micides to cuttings before planting, and ordinary cuttings or 
pieces of the cane bearing lateral buds only were tried as well 
as “ tops ” on which the main growing point is present. These 
were treated with (1) Bordeaux mixture, (2) tar applied to the 
ends, and (6) a combination of the two. The treatment was 
generally lx*uoficial, but the best results were obtained with 
Bordeaux mixture alone. 

In the case of manurial trials, 38 different experiments were 
devised and set up in duplicate, in which the nature and 

S uantity of the manures were varied. The control plots were 
ressed with 14 to 20 tons of pen manure, and these were com- 
pared with plots treated with a larger quantity of the same 
manure or with various amounts of nitrogenous manures, 
phosphates, potash, guano and lime. The results are shown 



0trmtiisvT to wb bqabo or tbabb jouanax. 


131 


Byilttin of the Imperial InsMiUe, 


very clearly in diagrams in which the amount of sucrose Sugar-oana 
in the juice per acre is represented by a horizontal line, Stpari- 
and a break cuts o£E a proportion of the line which me&ta 
corresponds to the cost per acre of the manure supplied ; ia the 
thus reading the black line to the break gives the payable j,eeward 
yield for each experiment. Diagram 2 is the most important 
as giving the mean results for 3 years for plant or first year 
canes. The chief results obtained are that an applioatioxi of about 
20 tons of pen manure well worked in is necessary, after which 
for plant canes artificial manures are not required and will 
not prove remunerative. The addition of nitrogenous manure 
or potash increases the yield slightly, but is doubtfully re- 
munerative, while even though the soil in the islands is con- 
sidered to be deficient in phosphates, the addition of phosphates 
to the plots receiving potash and nitrogen actually results in a 
decreased crop. For ratoon or second year canes, in order to 
obtain the mj^ximum crop, the addition of nitrogenous manure 
is necessary eiti^er in the form of nitrate of soda or sulphate 
of ammonia, and it is important to add this in one application. 


KINO FROM THE BARK OF DIPTEItYX ODOIiATA. 

It has recently been observed by Messrs. Heckel and 
Schlagdenhaufien, that, the leaves, stem and fruits of the South 
American tree Eipteryx o(hr(ita from which Tonquin beans are 
obtained, yield a resin with properties very similar to those of 
Manilla copal (Bulletin of the Imp&t'ial hustitute, Vol. 1., p. 142). 

These authors in continuing their investigation of the products 
of this tree have shown that its bark contains a liquid kino, of 
which a description is given, in a recent number of La Revue de 
Gultures Coloniales (1904, Vol. xiv. p, 97). 

The liquid is found for the most part in the cortical regions of 
the trunk, and exudes, when incisions are made through the bark 
of the tree. Experimental incisions made in the late summer, 
gave very poor yields, but these will be repeated in the spring 
when it is expected that a better yield will be obtained. 

The kino was experimentally examined and compared with 
other kinos and found to be of fair quality, being completely 
soluble in warm alcohol, and leaving very little ash on ignition. 

The investigation of the mode of secretion of this kino and of 
the copal resin in the tree is being continued. 
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THE FIXATION OF ATMOSPHERIC NITROGEN BY 
CHEMICAL AGENCY. 

The inability of most plants to directly assimilate the nitrogen 
of the atmosphere necessitates the addition to the soil of soluble 

f ibstances which contain nitrogen in a state of combination. 

he action of fixing atmospheric nitrogen is known to occur 
naturally through the agency of bacteria associated with the roots 
of certain leguminous plants. By the growth of these plants the 
soil in which they are grown is enriched with soluble compounds 
the nitrogen of which is available as plant food. The amount of 
this essential element obtained by this means is necessarily de* 
pendent on time and local conditions, and is often insufficient 
to replace the nitrogen removed from the soil by the cultivation of 
non-leguminous crops. The use of artificial nitrogenous manures 
supplies a ready means of improving soils deficient in nitrogen, 
and the substanc^es mostly used for this purpose at the present 
time are ammonium sulphate and sodium nitrate. « Nitrogenous 
manures have so far been more expensive than those containing 
other plant constituents, and for this reason the importance of 
devising a practical means for utilising the nitrogen of the atmo- 
sphere as a source of such manures has long been recognised. It is 
therefore interesting to note that the substance calcium cyanamide 
has lecently been prepared with the use of atmospheric nitrogen 
on a commercial scale in Germany and has been placed on the 
market under the name of “ Kalkstickstoff.” 

During the experimental preparation of cyanides in the electric 
furnace in presence of free nitrogen, calcium cyanamide was found 
to be pi'oduced. Further, it was found that the same substance 
could be obtained by heating a mixture of lime or chalk and 
charcoal at 2,000 deg C — a temperature below that necessary for 
the formation of calcium carbide — in a current of air. Under 
these conditions the nitrogen of the air enters into combination, 
and the princijial product of the reaction is calcium cyanamide. 

The manurial properties of this substance have been tested by 
Professors Wagner and Gerlach at Darmstadt and Posen respec- 
tively with various crop-plants, and although there is much to 
learn with regard to the conditions under which it may be most 
advantageously employed, this material has already proved itself 
a manurial agent apparently as valuable as amonium salts and 
nearly as effective as sodium nitrate. 

It is considered very probable that if calcium cyanamide can be 
manufactured cheaply it will find a place among the artificial 
nitrogenous manures. In this connection it may be mentioned 
that as cyanide of potash or soda can be readily prepared from 
calcium cyanamide this material is of interest not only in agricul* 
ture but also in the extraction of gold. 
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NOTICES OF SOME RECENT UNOFFICIAL. 
PUBLICATIONS. 

( 2 IZZ these hooks >^JA)e been added to the Imperial Institfate lAbraty.) ^ 


India : Our Eastern Empire. By P. H. Gibbeu Pp. viii. 

+ 207. (London : Caasell & Oo.) 

The greater part of this book is taken up with^ short descriptions 
of the principal cities in India, and the portrayal of the special 
features to be observed by a traveller in Bombay, Madras, and 
Calcutta. The author describes the situation of the large cities 
lying on the banks of the Ganges, and recalls some of the events 
which have made them so noteworthy in the history of British 
India. To the account of the more important Native States is 
app^ded a facial map showing the situation and extent of these 
territories, chapter on India's Frontiers '* describes the 

Khyber Pass, and in this connection a photograph of a caravan 
en route gives some impression of the mountainous nature of this 
country, in addition to illustrating the method of transport. In 
the two concluding chapters, which are mainly historical, the 
author traces the origin of the races and religions found in India, 
while the narration of the most important event of recent times, the 
Delhi Durbar, is reserved for the close. The book contains 
numerous illustrations reproduced from photographs. 

The Nile Quest : A Record of the Exploration of the 
Nile and its Basin. By Sir Harry Johnston, G.C.M.G., K.C.B. 
Pp. XV. + 3tl, with illusti'ations and maps. (London : Lawrence 
and Bullen, Jjtd., 1903.) 

“ The Nile Quest ” is the first of a series of volumes on the 
history of great geographical discoveries issued under the general 
title of “ The 8tory of Exploration.” Beginning with the dawn 
of Nile exploration under such lead ‘rs as the usurper Amasis and 
the Persian conqueror Oambyses, the author traces the gradual 
growth of European interest in the Nile question as evidenced in 
the works of early Greek historians and geographers (Herodotus, 
Aristotle, and Eratosthenes), and pursues the story of the quest in 
the accounts of successive Persian, Greek, and Roman adventurers, 
through the Arab and Jewish researches of the middle ages, to l;he 
comparatively modem achievements of the l^ortuguese travellers 
of the 16th 4i.nd 17th centuries. Chapters are devoted to the 
expeditions of Bruce, the pioneer of British Nile explorers, to the 
opening up of the White Nile by Muhammad Ali, and tp the 
reports sent home by emissaries of the Church Missionary Society, 
The volume forme a record of the exploration of the Nile basin 
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daring some three thousand years, includes a list of explorers 
whose researches contributed to the gradual revelation of the 
course of the great river, and ends with a bibliography of the 
books referred to in the compilation of the work. 

Food for the I'ropics: being a Short Description of 
Native Produce suitable for Food in Tropical Countries. 
By T. M. Macknight. Pp. ix. + 116. (London, Calcutta, and 
Bombay : Thacker & Co., 1904.) 

Believing that the indigenous products of a tropical country are 
more suitable as food for the inhabitants than any which can be 
imported from another country having a totally different climate, 
the author proceeds to enumerate the various kinds of products of 
tropical countries, and to explain how they can best be utilised. 
Each chapter deals with one staple article of food consumed in 
Europe, such as bread, potatoes, meat, butter, vegetables, or fruit, 
and shows how every constituent of such food can fie obtained in 
one form or another from native products of tropical countries. 
The appendices contain tables giving the percentage composition 
of some articles of food of the temperate and tropical ssones, a 
bibliography, and a list of the best edible fishes of the tropics. 

Disinfection and the Preservation of Food, together with 
an Account of the Chemical Substances used as Antiseptics 
AND Preservatives. By Samued Rideal, D.Sc. (Lond.). Third 
Edition. Pp. 494. (London : The Sanitary Publishing Co., Ltd., 
1903). 

Owing to its important bearing upon the question of public 
health, the subject of disinfection has received very careful study 
during recent years, and as a result great progress has been made 
in this branch of sanitary science. The aim of this book is to 
provide a convenient summary and review of the extensive litera- 
ture now available on the subject, which will be of service not 
only to the sanitary expert, but also to all those concerned in the 
practical work of disinfection. The third edition of the book has 
been recently issued, and the opportunity has been taken to revise 
the whole and to bring the information thoroughly up to date. 
The difierent methods of disinfection are fully described and their 
efficiency compared, after which a detailed account of all the prin- 
cipal disinfecting agents is given, with particulars regarding the 
specific action of each. 

In view of the disputes which have arisen regarding the use of 
food preservatives, the section upon this subject has been extended 
and now includes descriptions cSt the principal methods of preser- 
vation in use at the present time, together with a summary ox the 
conclusions arrived at by various committees appointed to invest!- 



Jnfte 80, 1901,] dlTFHJMKMT TO TBl &0ABD Of TBiOB JOUBBAXi. 


185 


BidlUin of the Imperiai IniHMo. 


gate the qo^tion. The author takes the view that under present 
conditions it appcArs to be impossible, without inourring great 
loss, to dispense with the use of preservatives for perishable articles 
of food, and that in some casas the addition of chemical preserva- 
tives may even be desirable, providing pi oner control be exercised. 

The book concludes with a statement of the b^teriological and 
chemical methods employed in the examination of the various 
substances used for antiseptic or disinfecting purposes. 

A Treatise on Manures ; or, The Philosophy op Manuring. 
A Practical Handbook for the Agriculturist, Manufacturer, and 
Student. By A. B. Griffiths, Ph.D. Third edition, revised and 
enlarged. Pp. xvi. 4- 453. (London: Whittaker & ‘Ca, 1908.) 

In this book a short account is given of the nature and com- 
position of each of the numerous materials, both natural and 
artificial, now employed as manures. It includes an account of the 
machinery ajnd processes used in the preparation of manu- 
factured manures. The principles of manuring, the analysis and 
valuation of manures, and other subjects relating to agriculture, 
are also dealt with though necessarily somewhat briefly. 

Plant-Geography upon a Physiological Basis. By A. F. W. 
Schimper. Authorised English translation by William B. Fisher, 
B.A. Bevised and edited by Percy Groom, M.A., D.Sc., F.L.S., 
and Isaac Bayley Balfour, M.A., M.D., F.B.S. Pp. xxx. + 839. 
(Oxford : Claredon Press.) 

At the present time when so much attention is being paid to the 
study of ecological botany, some interest attaches to the appearance 
of a translation of SchimpeFs Pfianzengeographie.” As those 
who have perused the German edition will know, the author 
attacks ecological questions from the physiological standpoint, 
which he considers the most efiective in the endeavour to realise 
the aim of geographical phytology, viz., the explanation of the 
differences existing among different floras. 

The book is divided into three parts. The first deals with the 
different factors affecting plant life, the chapters on “ Water” and 
“ Soil ” being of special interest. In the first of the two chapters 
of the second part plant formations are considered, of which 
Schimper distinguishes two ecological groups : the clrniaHc, the 
character of whose vegetation is governed by atmospheric condi- 
tions, and the edaphicy whose vegetation is chiefly determined by 
the nature of the soil. The second chapter contains an account 
of the various plant guilds, including lianes, epiphytes, saprophytes, 
and parasites. The first and second parts may be considered as 
introductoiy to the third, which forms the bulk of the book. This 
section is concerned with an account of the floristic characters of 
the fitreat ffeofirraphical zones. 


SOM ms 
VsMffioiel 
Fublisi^ 
tions. 




Wf ** Thb Elements of Minino and Qdabbtino. By the late Sir 0. 
•WW4 le Neve Foster, D.Sc., F.B.S. Pp. xvi. + 299. (London ; 0. Griffin 
mu if Co., 1903). 

This book deals in a concise manner with the general principles 
underlying modem practice in mining and quarrying. The first 
chapter treats of the occurrence of the various economic sub- 
stances which are obtained from the earth’s crust, giving examples 
from typical mines. In chapter two an account of surface indi- 
cations of minerals is given. Chapters three and four deal with 
the methods of boring and with excavation by manual labour and 
machinery. Chapters eight to eleven describe mining equipment, 
and cover the methods of haulage, hoisting, drainage, ventilation, 
and lighting. The tliree concluding chapters deal with mining 
regulations and with accidents, and the diseases peculiar to workers 
in mines. 


Metallurgical Analysis and Assaying. A three years’ course 
fof students of schools of Mines. By W. A. Macleod, B.A., B.Sc., 
A.O.S.M. (N.Z.), and Chas. Wilken, F.C.S. Pp. xii. + 318. 
(London : Charles Griffin & Co , Ltd., 1 903.) 

This is a text book of a comprehensive character. Detailed 
instructions for the qualitative and quantitative analysis of 
inorganic substances are contained in Parts I. and II., where all the 
methods in common use are described. Part III. is divided into 
two sections, of which the first deals systematically with the assay 
of the principal ores, while the second is devoted to technical 
analyses, including those of water, furnace gases, coal, cement, 
and petroleum. 

The book assumes no previous knowledge of practical chemistry, 
and contains full directions for the work of students. 


Outlines OF Geology: an iNFRODucnoN to the Science for 
vTunior Students and General Headers By James Geikie, 
LL D , D.C.L , F.R.S Fourth edition, revised. Pp. xii. + 424. 
(London . Edward Stanford, 1903 ) 

This IS, as its title implies, an elementary manual of Geology. 
It describes in turn the chief geological agencies and the results 
of their operations The principal minerals and rock types and 
the structures of the latter are next dealt with, a special chaj^r 
being devoted to ore deposits and their mode of occurrence. The 
concluding chapters are concerned with stratigraphical gcolo^, 
and contain descTiptions of the more important formations and me 
fossils that characterise them. There are numerous illustrations. 
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lifjNSRj^ Systems. — review with outline of an attempted 
olaaeification of minerals in natural groups. By B. J. Chapman, seXAit')|EiA 
]Ph.D. Bp. ix. + 1 44. London : Williams & Norgate, 1904. VneiMp 
The author proposes a new classification of minerals in whidi FubHp|t 
less attention is paid to the chemical compo^tion and more to tiooif 
physical characters than has usually been the case* Some notes 
on blowpipe reactions are appended. 

* 

The Cyanide Process of Gold Extraction. By James Park. 

Pp. xiv. + 187. (London : 0. Griffin & Co., 1904 ) 

The extraction of gold by means of a dilute solution of potassium 
cyanide as applied to tailings from free milling ores is a simple 
matter, but the modifications which are necessary in the case of^ 
sulphide, telluride, and other gold ores tend to complicate the 
process, and to make it one of the most difficult of wet methods of 
extraction. • The recovery of the gold, either direct from the cyanide 
solution or by precipitation by means of zinc, has been much 
improved in recent years, with the result that lower grade ores 
can now be successfully treated. All these features of the process 
receive attention in this book. Commencing with the chemistry 
of the process, the author describes the necessary appliances 
which are illustrated by large scale drawings. Succeeding 
chapters deal with the treatment of slimes and concentrates, and 
the recovery of gold by zinc precipitation. Finally an account is 
given of the numerous variations of this process in vogue at 
mines in the Colonies and America. 

The Oil Fields of Bussia and the Bussian Petroleum 
Industry. — A practical handbook on the exploration, ewloitation* 
and management of Bussian oil properties. By A. Beeby Thompson, 

A.M.I. Mech.E, Pp. xviii. + 504. (London : Crosby, Lockwood 
& Son, 1904.) 

This book deals with the development and present condition of 
the mineral oil industry in the Caucasus. 

The authpr describes in some detail the geological stracture of 
the country and the curiously irregular flow of the oil under- 
ground, and discusses the theories that have been put forward to 
account for its formation, but leaves the impression that there is 
still much to learn on the subject. 

The conditions in the Caucasus are very dissimilar to those that 
prevail in most mineral oil-producing regions, and as the result of 
long experience and repeated experiments methods and machinery 
have been evolved which differ widely from those in use elsewhere. 

They will be found described at len^h in the present work, but 
the strata are so variable and the difficulties to be overcome So 
numerous and diversified, that even this bulky volume does not 
exhaust the technical details of the subject. 
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tiOOB of Oonsiderable space is devoted to the methods of borinff and 
le seoint casing the wells and to the important matter of the ezclnsTon of 
BlltsUl water, the presence of which has most nnfortuxiate results on the 
lUoa^ ^eld. The method of baling by means of long cylindrical 

ig. Duckets is clearly described, as well as the author's “ air lift/' By 

the use of the latter the oil is raised with much less trouble and 
expense ; but it is only applicable when the well is at least half 
full of oil. 

A description is given of the fountains of oil which rise to a 
height of over 400 feet and sometimes become towering columns 
of fire. 

The book is well provided with statistics and statistical diagrams ; 
and detailed figures of the different fields as well as of the prin- 
cipal properties in each. A complete table of equivalents of 
Russian moneys and weights is given in the Appendix. 

There are numerous illustrations, reproduced fn)m photographs, 
and several maps. i 
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HEORNT CHANGES AND ADDITIONS. 

The In<Han and Colonial Collections of the Imposial Institute 
are devoted to the illustration of the economic |ftroducts and 
commercial resources of India and the Colonies/ These Oollections 
are contained in the galleries situated behind, and running parallel 
to the main building of the Institute. The ^arrangement is 
geographical, the galleries being divided into ** courts ** each of 
which is assigned to one particular colony. 

'BSpresentative exhibits of the prc^ucta of many of the 
Colonies have been available to the public iot some time, whilst 
Others are now being arranged. 

Many of tlie Courts are at present receiving additions and 
undergoing complete re-organisation and re-arrangement, in co- 
opera^on with the Colonial Governments, in accordance with a 
general scheme to render them of greater value for technical purposes 
and as a means of extending general knowledge of the Colonies 
and their economic resources, «and of assisting persons desirous of 
proceeding to the <3olonies in gaining information about the con- 
ditions and mode of life there, as well as for illustrating the 
progress of applied scienc e in the utilisation of economic products. 

General information regarding each colony is being provided 
by means of geographical, geological and meteorological maps and 
special maps in£cating the distribution of the principal crops, 
minerals, etc. ; whilst specially prepared tabular statements are 
employed to illustrate data supplied by the Governments oon- 
cerned regarding area, population, revenue and expenditure, and 
trade, with details relating to the values of the more important 
products. The specimens of the products are classed in tne first 
instance as vegetable, animal or mineral, and subdivided 
according to their uses ; vegetable products falling into such 
groups as food-stufis, timbers, ^ms, resins, and drugs. 

As far as possible samples of the finished article as produced in 
the Ck)lony will be exhibited together with the raw material, and 
intermediate stages. Photographs are employed to iilustrate 
characteristic scenes in the cultivation, collection or manufacture 
of products, and by means of special labels concise infiirmation 
is provided as to properties, uses and supply. 

\^hen t-hi, work is completed it is hoped that each Court will 
give an accurate representation of the economic resources of a 
Colony, and that the Collections will prove an important factor 
in extending public knowledge of the Colonies, a nd in 
their economic development. 
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NEW SOtTTH WALES OOUBT. 

EUCALYPTUS OILS. 

An extensive and interesting exhibit of the eucalyptus oils of 
New South Wales has been presented to the Imperial Institute 
by the Technological Museum, Sydney, and is now arranged 
and available to the public in the New South Wales Court in 
the Exhibition Galleries. 

For several years Messis. R. T. Baker, F.L.S., and H. G. 
Smith, F.C.S., ^respectively Curator and Assistant Curator of 
the Technological Museum, Sydney, have been engaged in 
investigating the eucalypts of the State, especially in regard 
to their essential oils. The results of their woik have appeared 
in numerous papers contributed to the Royal and Ltinnean 
Societies of New South Wales, and in 1902 a comprehensive 
summary of the investigation was published officially under the 
title A Research on the Eucalypts, especially in regard to 
their Essential Oils.’' This volume contains a full account 
of the botanical and chemical chaidcteristics of all the species 
investigated and is copiously illustrated throughout, the 
botanical plates being drawn from the material used in the 
woik. 

As Messrs. Baker and Smith state in the preface to their book, 
the investigation was undertaken owing to the lack of know- 
ledge of the eucalypts of the State, and with the view of assist- 
ing the commercial utilization of the oils, which at the time 
appeared iiifeiior in quality to eucalyptus oils obtained from 
Tasmania, Victoria, and South Australia. 

One of the most interesting facts ascertained during this 
research, and one of great economic importance, is that the 
oil obtained from many of the species possesses certain definite 
constituents and properties which are constant, no matter where 
the trees are grown For this reason it is important to restrict 
commercial mieratioiis to those species whose oils are proved 
to be of good quality and to keep the products of individual 
species distinct If this is done, the quality of any eucalyptus 
oil can be assured and an industiy built up of a product the 
name of which should be a guarantee of the constancy of the 
constituents, so that the purchaser may be sure of obtaining 
what he requires. Nothing can be more detrimental to the 
industry than the indiscriminate mixing of the leaves of various 
eucalypts. 

The deserved prominence obtained by the oils of Eucalyptus 
qlobvluSy K, cneoT folia j and a few other species which have 
been so extensively distilled in the past, is apparently due rather 
to the perseverance and persistency of the companies working 
these oils than to any superiority of the oils themselves. Some 
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^iker species^ €.<7., JE, ShvUhii^ are now broagkt forward as yield- 
mg oil of Tery bigh quality and possessing other oharaoten of 
oommercia} value. 

During the pr j^ress of the resecorch Messrs. Baker and Smith 
were led revise the usually accepted claaisihcation of the 
genus and the species, as described, are found on the characters 
of barks, timbers, the chemical and physical propertiee of the 
oils, and fi^d knowledge, in addition to morphological charac^ 
ters. Species constituted on this broader basis are found to 
practically constant in their botanical and chemical charac- 
teristics, however great their geographical range, a point 
obviously of considerable economic importance. 

Of the 120 species of eucalypts occurring in New South Wales, 
about 111 have been investigated, and as many of these also 
occur in other States, much of the work is really of direct value 
for the whole Commonwealth; and it is now possible to state 
with considera’dle accuracy what the quantity, composition, and 
probable value of the oil obtainable from any given species 
would be. 

The exhibit in the New South Wales Court comprises samples 
of the oils and specimetis of foliage, flowers, fruits, timber, and 
bark of the greater number of the species examined. The 

C 'eld and the principal constituents of each oil aie given on the 
bels, and for those desiring more information, the |>apers 
published by the investigators are available in the library of the 
Institute, and can be seen on application at the Central Stand 
in the Exhibition Galleries. 

The exhibit is divided into four classes, according to the 
composition of the oils. The following notes refer to the 
species yielding oils richest in eucalyptol; the remaining 
classes will be dealt with later. 

Class 1. — Oils richest in Eucalyptol. 

E. hemilampra, F.v,M “ Mahogany." 

The crude oil is reddish-brown in colour, and its odour re- 
sembles that of oils belonging to the better class. Specific 
gravity of crude oiJ 0*9282 ; specific rotation [a] f, « + 7‘64P, 
78 per cent, of the oil distilled between 1C9® and 183® C., and 
contained 43 per cent, of eucalyptol. 

resinifera, Sm. “ Red or Forest Mahogany," 

One of the largest forest trees of the State, found through- 
out nearly the whole of the coast district of New South 
Wales. The crude oil is dark lemon coloured; the first 
fraction contained 50 per cent, of eucalyptol. The average 
yield of oil was 0*302 per cent. 
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E. pc^anihema, ^ieb. ** Red Box.” ^ 

^ A good timber tree found in New South Walea and Victoria. 
dlMjtlll Average yield of oil 0‘825 per c^t. The crude oil is of a licht 

1Mb* amber colour. Las an odour resembling the better cmss 

eucalyptus oils, is rich in eucalyptol and contains some pinene, 
but no phellandrene. The oil may be considered good, except 
that esters are present in rather large amount. 

E, Behruma, P.v.M. “ Mallee Gum.” 

A small tree of the “ mallee ” country, ranging through New 
South Wales, Victoria, and South Australia. The average 
yield of oil was O’ 614 per cent. The crude oil is reddish brown, 
with the odour of better class eucalyptus oils, fairly rich in 
eucalyptol, and containing pinene, but no phellandi^ene. The 
specinc gravity of the oil was found to be high, 0*9237, whereas 
the amount oi eucalyptol present was only moderate, and this 
oil is cited as an illustration of the fallacy of ^^he supposition 
that a high specihc gravity indicates a high content of 
eucalyptol. 

E, 'penduUbf A. Cunn. Red Box.” 

Found in South Australia, Victoria, New South Wales, and 
Queensland. 

Average yield of oil 0*67 per cent It contains eucalyptol 
and pinene 

E. dealbata. A Gunn, “ Cabbage or Mountain Gum.” 

Occurs in New South Wales and Queensland. The crude oil 
is of the colour of olive oil. The oil is a |^ood eucalyptol one, 
and may almost be considered to rank with the best. The 
average yield of oil was 0 856 per cent. 

E. Tostrata, Sch. var. borealis, R.T.B. and H.G.S. “ River Red Gum.” 

Average yield of oil 1 *001 per cent. This oil belongs to the 
eucalyptol pinene group, and is quite different from that 
obtained from material from another source, but apparently 
identical so far as morphological characters are concerned. 
Cattle have long been known to eat the leaves of only one 
kind of River Gum ” {E, rostrata). The variety boreahs has, 
therefore, been founded on chemical grounds and awaits further 
morphological investigation. 

The oil is rich in eucalyptol, and the leavea might be distilled 
commercially, whereas the oil could not be extracted profitably 
from E, rostrata, which yields only a small quantity of 
eucalyptol. 

E. maculosa, B.T.B. ” Spotted Gum.” 

A eucalyptol-pinene oil. Average yield of oil 0*^6 per 
cent. 
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B mmfhora, R.T.B. ** Sullow or Swamp Gum.” 

tTsualll^ loilnd in swampy or wat ground, and oliiilttined from, 
Taw Soulh. Wales and Yictoria, but not from Tasmania. The 
.yerage ]^eld of oil obtained Was 0*836 per cent. The osimde 
il is an^r coloured. Eucalyptol is in abundance. 

?inene is present, but phellanarene absent. Sudesmol was 
Iso found to be present; one sample of oil containing such a 
arge quantity of this constituent mat the Icaction crystallised 
n the receiver soon after distillation. The season of the year 
ppears to exercise an important effect on the formation 0f 
ndesmol, and it is suggested that it m^ be an intermediate 
troduct in the formation of eucalyptol. This may be regarded 
s an excellent eucalyptol oil. 
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K punctatay Dc. “ Grey Gum.” 

Coast district of New South Wales and Queensland. Average 
ield of oil 0^81 per cent. The oil belongs to the eucalyptm- 
inene group. 


E. sqfiamoea, D. & M. Iron wood.” 

An excellent eucalyptol oil; average yield 0*643 per cent. 

E. Bridgesiana, R.T.B “ Apple or Woollybutt.” 

The crude oil obtained from this species is orange-brown in 
olour and rich in eucalyptol. It is an excellent oil, but 
nfortunately the yield is not large, and for this reason it may 
ave to be excluded from the list of those available for com- 
mercial distillation of oil. 

E, gomocahfXy F.v.M. A Mountain Gum.” 

This species yields an oil rich in eucalyptol, but containing 
olatile aldehydes, so that it should not be used medicinally 
dthout rectification. The average yield of oil was 0*881 per 
Bnt. 


E. hicolor, A. Cunn. “ Bastard Box.” 

This oil is rich in eucalyptol, the amount present in the first 
traction, between 171 and 183° C., being 70 i)er cent. 

E, popuUfoUay F.V.M. “ Poplar-leaved Box.” 

The oil is rich in eucalyptol. 

E, longifolia, Lin. K. “ Woollybntt.” 

Average yield 0*535 per cent. Oil rich in eucalyptol. 

E. maideniy P.v.M* “ A Blue Ghilh.” 

This species is closely related to E. globulus^ and the oils 
of the two species are very similar in composition. The ml is 
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rich in eucalyptol and the species may be considered a good 
^ W09f one for commercial pur^oses^ but it would be necessary to 
b rectify the oil by re- distillation owing to the presence of esters 
^ and Tolatile aldehydes. Average yield of oil 1*304 per cent. 

E. globulus, Labill. Blue Oum.” 

This well-known species ranges from Tasmania through the^ 
south-eastern part of Australia; but although it occurs in New 
South Wales, its distribution there is gainst its being largely 
used for oil distillation. It is extensively planted in various 
parts of the world, and oil distilled from it in Algeria now 
enters largely into competition with the Australian product. 
It is impoHant to notice that the oil obtained from plante grown 
in New South Wales is the same in character and constituents 
as that always obtained from this species wherever grown. The 
average yield of oil is given as 0 745 per cent. 

E. pulverulenta, Sims. 

The oil of this species is exceedingly rich in eucalyptol, the 
first fraction distilled between 166 and 183° C. containing 
60 per cent. The average yield of oil is also veiy high no less 
than 2*22 per cent. The plant is, however, rare. 

E, cinerea, F.v.M. ** Argyle Apple.’* 

This species yields an excellent eucalyptol oil, which 'is at 
present distilled on a commercial scale in the State. The plant 
IS gregarious and bears plenty of foliage, yielding a large per- 
centage (1*2) of oil; it is thus well adapted to commercial 
purposes. Ihe oil contains valeric ester in some « quantity, 
and the iron or copper stills employed are often attacked, 
causing the crude ous to be tinted red or green as the case may 
be. The iron does not appear in the distillate on rectification, 
and the use of copper stills has been discontinued. 

E. cordata, Labill. 

A Tasmanian species, giving the high average yield of 2*32 
per cent, of oil nch in eucalyptol. 

E. 8tua/rtiana, F.v.M. “ Apple.*’ 

The yield of oil is low, only 0*394 per cent. 

E, Morrisii, R.T.B. “ Grey Mallee.” 

An excellent eucalyptol oil, and as the average yield is high, 
1*69 per cent., this species is regarded as an excellent one for 
commercial oil distillation. 

E, Smiffcu, R.T.B. Gully Ash or White Top.” 

This species is regarded as one of the Best souToes of 
eucalypti oils for the following reasons : (1) the yield of oil 
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from ‘‘ sucker ” and mature leaves is large ; (2) tke oil from BwilSrtI 
sucker wd mature leaves is of equal value ; (3) the oil is exceed- Oili ttl J 
ingly rick in eucalyptql, the crude oil containing 70 per cent. ; SattflUi 
(4y constituents of kigk boiling point are absent; (6) the WaJUba. 
rectified oil is of superior quality owing to absence of esters 
and volatile aldekydes; (0) the loss sustaisied on rectification 
is small. 

It is simgested that young plantations of Jfchis speciec cottld 
be utilised, and that by sys^matic cultivation the diffibulty of 
collecting leaves from mature trees might be avoided. 

jE, iideroxylon, A. Cunn, ** lied Flowering Iron Bark.*’ 

This oil belongs to the eucalyptol-pinene group, and is of 
excellent quality. The average yield obtained was 0*537 per 
cent. 

E. Gan^ageif D. & M. “ Bastard Box or Bandy.” 

Average yield 0*735 per cent. The oil is rich in eucalyptol, 
md contains pinene and a small amount of aromadendrol. 

B, polyhractea, R.T.B. Blue Mallee.** 

Average yield low, 0*136 per cent. The oil belongs to the 
mcalyptol-pinene group, but like those of most of the other 
Qiallees also contains aromadendrol. 

B. dumosa, A. Cunn. “ White Mallee.” 

Average yield of oil about I'O per cent. This is a fair 
ducalyptol oil, containing aromadendrol, but terpenes are 
also present. 

B, oleoea, F.v.M. Red or Water Mallee.” 

A eucalyptol-pinene oil with aromadendrol. This species has 
a wide distribution, occurring in Queensland, Victoria, South 
Australia, Western Australia, and the south and western 
interior of New South Wales. 

E, (meorifolia, D.C. 

A South Australia species from Kangaroo Island. 

B, airicia, Sieb. “ Mountain Mallee.” 

Average yield of oil 0*494 per cent. Constituents of high 
boiling point are only present in small quantity, and the oil 
is very rich in eucalyptol. 

* E, mellidora, A. Cunn. 

This oil contains eucalyptol and pinene, with often phellan 
drene in addition. The average yield was 0*676 per cent. 
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The re-organisation of the New Zealand Court has hew under 
tkJcen with the co-ox>eration of the Agent-Oeneral for the 
Colony. It is hoped that in the near future new exhibits will 
be added to make the Court more fully illustrative of the pro- 
ducts and resources of the colony, but for the present the com- 
mercial and educational value of the collection has been con- 
siderably incraased by the rearrangement of the exhibits, and 
by the provision of specially prepared descriptive labels for the 
existing specimens. 

Two large coloured wall mam have been added, accompanied 
by a summaiy of the principal physical features and economic 
products of the Colony. 

^ventwn large photographs have also been provided, com- 
prising views of the Waimangu Geyser; the Champagne Pool, 
W airedced ; the Mangapapa Palls; the ang^^mui River; 
Maoris, Maori dwellings and the Maori Monument to the late 
Queen Victoria. These photographs, together with those 
previously in the Court, and the series of water colours pre- 
sented by Mr. S, Moreton, afEord representations of the principal 
types of scenery of the Colony. 

Timbers. 

New Zealand is remarkably rich in forests containing Jaige 
quantities of excellent timber. It is estimated that the forest 
lands of the Colony comprise 20,500,000 acres. The forests are 
usually of a mixed character, with one or two kinds of trees 
predominating to a greater or less extent, and large areas of 
lorest seldom consist of a single species only. 

All the forests are now controlled by the Dmartment of 
Xiands and Survey, and nurseries have been established which 
are estimated to produce annually over 1,500,000 young trees 
for re-afEorestation purposes. The State Forest Reserves com- 
prise over one million acres. The following are the more 
important timbers, specimens of which are exhibited in ihe 
Court, with full information regarding their source, uses, sizes 
procurable, approximate prices, &c. Specimens of parquetry 
work, picture frames, and other articles made of New Zealand 
woods, indicate some uses to which they can be applied. 

KaurL (Agathis australis,) 

The most valuable timber tree of New Zealand. It is restricted 
to the northern end of North Island, and is rare at elevations 
above 1,500 feet. 

Kauri wood is yellowish white io brown in colour, straight 
grained, compart, strong and elastic. It is easy to woih, and 
takes a high polish. Flanks, 4 to 5 feet wide and 20 feet in 
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lengthy are exhibited, ee well as smaller specimenA. Eaari is SlniilW 
exteiLsiTdy emDlayed for general building purposes, joinery tf Xmkff 
and cabinei^ninkiiig, Ibridge and wharE work, spars, For Isalpldi 
speeial pumass Wared and mottled ” Kauri are inuoh in 
demand. Speolmsns of these are also shown. 

Duri^ the three years, 1899-1902| 126^D(K0Q0 spper&rial 
feet of Kauri timber were exported from ISTpw Zealand^ Wnd 
value of this timber out annually for home use or for epport is 
stated to be about 400,000^, Its approxidiate price, f.O«b., 
per 100 superficial feet, 1 inch thick, is 16s. for long lengths. 

Bimu or Bed Pine. (JDacrydium eupressintm.) 

This tree occurs throughout the Colony, and occupies a larger 
area than any other native timber tree The wood is of a hand- 
some deep red colour, with dark or light markings, and tests 
have shown it to be equal to English oak in strength. 

Throughout two-thims of New Zealand “ Rimu is the chief 
timber employed for general building purposes, and although 
less valuable than Kauri or Totara its adaptability to a larger 
number of purposes renders it the most important commercial 
timber of the Colony. 

Rimu is obtainable in long lengths, and up to 24 inch widths. 

Its approximate price for 160 superficial feet, 1 in. thick, f o.b., 
is 85. hd., all heart. 

Totara. {Pudocarpus Totara) 

Widely distributed throughout the Colony, but most 
abundant in North Island. The timber is of a deep red colour, 
approacdiing in some specimens the tint of Honduras mahogany, 
compact, straight in tue grain, not liable to warp or twist, wd 
easily worked Totara timber is excellent for general building 
purposes, and owing to its power of resisting attacks of the 
teredo is specially valued for marine piles and wharf work. 

Occasionally the wood is handsomely mottled and figured, 
and choice specimens so marked are in demand for ornamental 
work. Some very fine specimens of mottled Totara are ex- 
hibited in the Court. 

Totara is obtainable in long lengths and up to great widt^ 
approximate price, f o.b., per 100 su^rficial feet, 1 inch thick, 
is 15 j. all heari ; lt3«. first-class building timber. 

or White Pine# {Podocarpua daorydioidea.) 

This timber is white, or sometimes pale yellow, in oelour, 
teu^, strong, straight in the gram, light, and very dmmUe 
when kept free from damp. It takes a high finish, and, polishee 
readily, and is largely employed in the Colony for interior wovk^ 
whitewood furniture, packing cases, butter boxes, tallow casks, 

Aa# Its approximate price f.o#b« per 100 superficial leei if 
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XatBi or Blaok Pixie, {JMofcwrpvM spicata.) 

A tree widely distributed throughout New Zealand. The tim- 
ber varies in colour from light to deep brown, and is of smooth, 
even texture and great stren^h and durability. Although close 
grained it is easy to work, ^atai is suitable for general build- 
ing purposes, especially lining and weather boarding, joinery 
and cabinet-making. It is stated to have a special application 
as a flooring wood in public buildings on account of its wear- 
resisti^ properties and the fine glossy surface it attains with 
age.^ The timber can be obtainea in long lengths and up to 
24 inch widths. The approximate price per 100 superficial 
feet, all heart, f o.b., is IO 5 . 


Silver Pine or Westland Pine. (Dacrydium weatlanduyum,) 

This timber tree occurs principally on the west coast of 
Middle Island, where its value has been recognised since the 
earliest settlements. The Wood is yellow ish-vmfle, dense, has 
a straight, even grain and satiny lustre, and takes a high finish. 
It is very tough and extremely durable. Silver pine is ex- 
tensively employed for bridges, wharves, sleepers, mining 
timbers, and in building ana joinery. Mottled and waved 
specimens are very handsome, and are used in cabinet- 
making, &c. Planks are obtainable up to 20 feet long and 15 
inches in width, and the approximate price per 100 superficial 
feet, f.o.b., is 16^. 

Tawhai or Black Birch. {Fagve fuBca,) 

Although known locally as a “ birch,’’ this tree is closely 
related to the European beech, and is found throughout the 
colony. The wood is red, straight, even, and compact in the 
grain, tough, and durable. Its principal uses are for railway 
simpers, piles, stringers, bridge and wharf planking, and 
mining timbers. Long lengths, and widths up to 24 inches, are 
obtainable, and the approximate price per 100 superficial feet, 
f.o.b., is 11j. 

Bcwa Bewa, or Honeysuckle. (Knightia exceka.) 

Occurs throughout North Island and the northern portion 
of Middle Island. The wood is red in colour and beautifully 
mottled. Although of great strength, it is found to be lacking 
in durability when exposed to the weather. The handsome 
appearance of this wood and the great variety of its markings 
render it specially adapted to ornamental cabinet work, as is 
well illustrated by specimens of parquetry and picture frames 
exhibited in the court. ^ 

Lengths up to 20 feet and up to 24 inches in width are obt&in- 
able, and the approximate price per 100 superficial feet, f.o^b., 
is 15s. 
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Pariri, or Hew ZMlttod Teak. {Vitex UtioroU».) WttiNttfc 

The Btrongest of all New Zealand timbers, restricted to the ^**JJ^* 
northoru portion of North Island. The wood ia dark brown in *^ ^ ^* ** * ”‘ 
colour, excessivolT hard, dense, heavy, of great durability, 
but somewhat difficult to work. Puriri ia ^used fcr hou^ 

blocks, piles, railway sleepers, machine txals aikl bear- 
ings, and other purposes demanding strength andi dura- 
bility. It is also employed to some extept in omUmental 
cabinet-making. 

The supply of this timber has been exhausted in some die* 
tricts where at one time it was plentiful, and it is now becoming 
scarce. Material is obtainable up to 20 feet in length and lo 
inches in width, at an approximate price, f.o b., of 20s. per 100 
superficial feet. 

Kaire-ran-nui, or Black Xaira (Olea OuwninghamiL) 

This timber 2 anka next lo puriri in strength, and like it is re- 
stricted to North Island. The wood is of a deep brown colour, the 
heart wood being often streaked with black. It is highly orna- 
mental, heavy, dense, compact, straight in the grain, easily 
worked, and very durable. Maire is chiefly employed in framing 
for machinery, wheelwrights’ work, and ornamental cabinet 
work of all descriptions. It is obtainable in lengths up to 20 feet, 
and 15 inches in width, and its approximate price per 100 
superficial feet, f.o.h., is 15s. 

Bata. {Metrosideros robusta,') 

The wood of Bata is red in colour, hard, dense, straight 
gp*ained, and of great strength and durability. It is used for 
arms of telegra^ posts, railway carriage and waTOn frames, 
wheelwrights’ work, machine beds and bearings, &c. Long 
lengths and widths up to 48 inches are obtainable, the approxi- 
mate price being 14s. per 100 superficial feet, f o.b. 

Manuka, or Tea Tree. (Leptoapermum ericoides.) 

A dense, straight grained, elastic, red coloured wood, of value 
for wheelwrights’ work, inlaying, &c. Short lengths only and 
of small size are available; the approximate price is 14s, pet 
100 superficial feet. 

Titoki. (Alectry(m excelmm,) 

This tree is found in North Island and the northern portion 
of South Island. The timber is of a bright red colour, straight 
grained and of great strength, toughness and elasticity. It 
18 employed for wheelwrights’ and coach builders’ ware, axe 
handles, and similar articles. Long lengths and up to 24 
inohes in width are obtainable, the approximate price being 
18s. per 100 superficial feet, f.o.b. 
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▲kaake. (Olmria iki»ioenutefoKck) 

JL yellowish wood, with satiny lustre fr^uently waved and 

r ily figured, used for ornamental cabinet work, inlaying. 
Only short lengths of small size are to be had ; the approxi- 
mate cost 18 IOO 5 . per 100 superfi^cial feet, f.o.b. 

Kowhai. {SophorO, tetraptera.) 

A pale brown, compact, heavy wood, of great strength, 
toughness and elasticity ; employed for bearings for shafts and 
ma^nery, swingle-trees, teeth and bows of hay rakes, and 
cabinet work, ^ort lengths, and up to 12 inches in width 
are obtainable, the approximate price being 20^. per 100 super- 
fi^cial feet, f.o.b. 

Maageao. (Litsea caUcaris!) 

This wood is obtained in the north of North Island. It is 
white, firm, strong, and of great elasticity, and suitable for a 
great variety of purposes demanding strength, toughness and 
elasticity combined rnth light weight, su(m as ship’s blocks, 
coopers’ ware, and wheelwrights’ bent stuff. It can be ob- 
tained in lengths of 25 feet and up to 18 inches wide ; the 
approximate price is 2Qs, per 100 superiicial feet, f.o.b. 

Kaxtbi-Hesin. 

Kauri-resin, or Kauri-gum aa it is often incorrectly termed, 
is an exudation from the Kaun Pine (Aqatkis australis). 

Some resin is obtained from living trees, but it is much 
inferior in quality to that found in the ground in the “ fossil ” 
condition Some 7,000 persons, known as “gum-diggers,” 
are employed in searching for Kauri-resin. The lumps 
vary considerably in size and colour, the transparent or semi- 
trai^parent pieces being the most valuable. The resin obtained 
jrom swampy districts is dark coloured and sometimes nearly 
black. Before being placed on the market the lumps are 
scraped, in order to remove the rough, discoloured exterior, the 
scrapings being carefully collected and sold as a special grade. 

Kauri-resin is extensively used in the manufacture of 
varnishes, and is exported chiefly to the United Kingdom and 
to the United States. The varnish is -prepared by heating the 
resin just to the melting-point, and tnen pouring it into hot 
linseed oil. The transparent varieties of the resin are em- 
ployed in the manufacture of cigar-holders and in other ways as 
a substitute for amber. 

The value of Kauri-resin exported from New Zealand has 
largely increased during recent years, the increase being cjuofly 
due to the rapid advance in jurice which has taken place. ^ 
The ^presentative exhilut of the resin in the New Zealand 
Court has recently been examined by an expert, who has graded 
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and priced the Taricus epeoimene shown. The chief Tarieiiee XMA^i 
am Pale Amber/’ re-eoraped; “ Bark Amber ” ; ''Brandy Betfih ^ 
Qum ’’ ; " Swpmpy Gum ** (a quality in oomsiderable demand at 
the present time Ibr inferior Tarnishes, owing to the h%h prices 
of superior grades) ; " Tree Oum ; " Rough Chips poan Be* 
scraped Whit^ Aml^r (small pieces hrolmi^Qltf ^cou by 
hanaling and packing) ; and " Amber Se^ (ab^ixsvia in tliue 
scraping of good quality gum^. Polished specimens iUustrute 
the ornamental uses to which Eauri-resin is applied. 


,, LIBBAET.— RECENT ADDITIONS. 

Books and Publications^ exclusive of Go^vernmeni PubliecUione, 
^presented by Puhhshsrs and otkm^s to the Library of the Imperial 
Institute since ^Oih June, 1904. 


Museum Report, 1893-1902 ... ..,^{The Cwrator of the 

Catalogue of the Hanbury Herbarium, 1892 > Pharmaceutic^ 8o-- 
Catalogue ot Medicinal Plants, 1896 ... J ciety^s Musemn,) 

Chapters on Paper-making By Clayton Beadle. 

(H. Qraitan.) 

Manual of Forestry. Vol. II. ... ... By Prof, Schlich. 

(Messrs. Bradbury ^ Agnefifi dk Co.), 

Geography Reader... ... ... ... By V. T. Murch6. 

(The Author.') 

Drugs ... ... ... ... ... By H. "Wippell Gadd. 

(The Author.) 

Recent Improvements in Sewage Treatment By W. J. Dibdin. 

{Sanitary Publication Oo.) 

Handbook to the Ceylon Court at the St. 

Louis Exhibition ... ... ... (Messrs. Cassell & Oo) 

The Khedive’s Country ... ... ... By G. Manville Fenn. 

{Messrs. Cassell & Oo.) 
Transactions of the Institute of Mining 

and Metallurgy, Yds. I. to X. (The Secretary). 

Proceedings of the Royal Society of 

Queensland. Yol. 18. 1904 (The Seoretary). 
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' fi!i0Wr Cano in Egypt By F. Tiemann. 

iiWi (E^hlisherB of the InUrTiation^ Sugar Jtywmal.) 

TPke Ancient City of Canterbury (The Mayor of Ocm^ 

terhury,} 

Proceedings of the Royal Colonial Institute (The Secreta/ry). 

The Congo... ... By R. de Mares. 

(The Author*) 

Catalogue of the British Section at the St. 

Louis Exhibition ... ... ... {The Secretary of the 

Boyal Gummisiion). 

Tea Soils of Assam ... ... ... By H. Mann. 

(The Author.) 

Tea Soils of Cachar and Sylhet ... ... By H. Mann. 

(The Author.) 

Kamba and Kikuyu Vocabularies ... By H. HLinde. 

(Messrs. 0. J. Clay & Sons.) 
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SCIENTIFIC AND TECHNICAti 
DEPARTMENT. 

I.-RCPORTS ON RECENT INVESTIGATIONS. 

RUBBERS AND RUBBER TINES FROM THE EAST 
AFRICA PROTECTORATE. 

The Scientific and Technical Department of the Imperial 
Institute has already examined a number of specimens of 
rubber and rubber-yieldinf^ trees from the East Africa Pro- 
tectorate, for the purpose of ascertaining^ the botanical identity 
of the plants, and the quality and value of the rubber furnished 
by them, and two reports upon the subject have already been 
published. {J^m'periai Institute Ballcttn, 1903, VoL I,, pp. 68 
and 70). In continuation of this enquiry a number of other 
specimens have been received at the Imperial Institute for 
similar investigation, and the following reports embody the 
results which have been obtained in their examination. 

I. — Specimens fbom Takaungu. 

These specimens of rubbers and rubber-vines were forwarded 
to the Imperial Institute by the Commissioner of the East 
Africa Protectorate in July, 1903. The specimens previously 
examined included three rubber-vines from Takaungu, named 
“ Mbungu,” Vipo,” and Impira respectively, but these 
were accompanied by only one sample of rubber. The 

Mbungu and “ Tipo ’’ vines were identified at Eew as jLan- 
dolphia petersiana^ whilst that known as ‘‘Impira” proved to 
be Bandolphia Kirkii^ but no information was supplied to show 
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The specimens now under notice are stated to represent the 
vine which occurs in considerable quantities near Takaungu, 
and the rubber which it furnishes. Three large specimens of 
the stems, leaves and fruits of the vine, and also a number of 
the flowering shoots, were forwarded for examination, together 
with two samples of rubber. 

The botanical specimens were referred for identification to 
the Director of the Royal Botanic Gardens, Kew, who reported 
that they all belonged to the same species of Landolphia, via,, 
Ijandolphia Kirhii, The plant is therefor© identical with the 
“ Impira ** vine previously forwarded, but no vernacular name 
was mentioned in this case. 

The two samples of rubber were labelled “ Sokoki ” and 

Mtoni ** respectively, and it is presumed that both of them, 
represent the product of Landolphia Kirhii, 
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‘^SoioJK” nAher, 

The sjpecimen consisted of five balls of rubber, each about 2\ 
juehes in diameter, and together weighing 750 nams. The 
balls had evidently been formed by winding threads of rubber 
upon a central mass. They were of a light-brown colour ex- 
ternally, but creamy-white and slightly moist within, and 
contained only a small amount of foreign vegetable matter. 
The rubber was not sticky, and exhibited very good physical 
properties. 

ruhher. 

This sample consisted of six balls, together weighing one 
kilogram, which were almost identical in appearance and 
character with the preceding specimen. The only noticeable 
difierence was that the “ M’toni rubber contained a con- 
siderable amount of foreign matter in the form of sand, which 
was chiefly present in the external layers, and «had evidently 
been included with the rubber during collection. 

The chemical examination of the two rubbers in the Scien- 
tific and Technical Department of the Imperial Institute gave 
the following results, the sample of the “ M’toni rubber being 
selected so as to represent its average composition. 



Sokoki 

” rubber. 

“ Mtoni rubber.'* 

Moisture 

Sample 

as 

received. 
Per cent. 

11-7 .. 

Calculated^ 
for dry 
material. 

Per cent. 

Sample 

as 

received. 
Per cent. 

91 . 

Calculated 
for dry 
material. 
Per cent. 

Caoutchouc . . . 

78-9 .. 

89-4 

78-2 . 

861 

Kesin 

6-8 .. 

7-7 ... 

41 . 

4-6 

Dirt ... 

2-6 .. 

. 2-9 ... 

8-6 . 

.. 9-4 

Ash (included 
in dirt) 

0-87 .. 

. 0-98 ... 

8-6 . 

9-3 


These results show that, so far as chemical composition is 
concerned, both samples are of good quality. The dry Sokoki 
rubber contains nearly 90 per cent, of caoutchouc and 7*7 per 
cent, of resin, and ha^ it not been for the large amount^of sand 
present in the “ M’toni ” rubber this would have given better 
figures than the above, as the percentage of resin (4*6 per cent.) 
is less ^an that usually found in Landolphia rubbers. Great 
care should be exercised in the collection of rubber in order to 
avoid the inclusion of foreign matter, either vegetable or 
mineral, as the presence of considerable amounts of such 
impurities, as in the “ M'toni rubber, would diminish the valjjie 
of commercial consignments. ^ 

The two rubbers were submitted to brokers fbr commerci^ 
valuation, the sample of H'toni ” rubber selected for thie 
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S )s6 being neatly free from sand in order tba* ike quotation 

t represent ibe value of a properly-prepared speoimenp li|i|ll|| 
iHie brokers ^reported that they considerM botk sampW to bo 
worth from 2(1. to 3«. Sd. per lb. in the London market, fine theJIh 
Para being tmen quoted at 45. 3d. per lb. . 

IX.— ^pEdicEirs moM the Kaicasia Hills, JTaivasha Ihsovixo^. teetom 


Botanical specimens of the leaves and fruits of a rubber vinb 
growing in tne Kamasia Hills and also a very small 8am|do 
of the rubber obtained from it were forwarded to the Imperial 
Institute by the Commissioner of the East Africa Protectorate 
<in August, 1903. 

The leaves and fruits were identified at Kew as belonging to 
Landol'phia Ktrk^i^ and the vine is therefore identical with 
that forwarded from Takaungu. 

The sample of rubber consisted of eight small pieces, the 
total weight Ul which was only about 30 gprams. The rubber 
was dark reddish-brown externally, but lighter in colour imd 
slightly moist within, and contained a fair amount of foreign 
vegetable matter. It was not sticky, and eixhibited fair 
elasticity and great tenacity. 

The chemical examination furnished the following results ; — 


Sample as Calculated for 

received. dry material 

For cent Per cent. 

Moisture ... ... 10*8 ... — 

Caoutchouc ... ... 68*3 . . 76*6 

Resin 11-6 ... 12*8 

Dirt 9*4 ... 10*6 

Ajjih (included in dirt)... 1*05 ... 1*17 


Although this rubber was derived from the same species of 
vine as the specimens from Takaungu, the analysis shows that 
it IS not of such good quality as these, owing to the much 
higher percentage of resin present. Like the M’toni ” rubter, 
it contained a considerable amount of impurity, which in this 
case consisted of fragments of wood and bark. 

The specimen was scarcely large enough to be fully rept»* 
sentative, however, and it would be advisable to forward a 
larger sample, carefully collected and prepared, for further 
emunhmtion. This would enable the conyosition and qqplity 
of the sibber to be definitely ascertained, and ^e specimen 
conld ^eii be subn^itted to brokers for commercial vwuatidn# 
for whidi purpose the present small sample is not suitame. If 
imnerly prepared rubber would probably of equal value 
hi tae fpeeimens obtdned fixua the same sp^Kiies pf vine grow- 
ing near Tekaungu^ 
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III. — Specimens peom Babai. 

This sample of rubber, accompanied by a small specimen 
0f the leaves and fruits of the tree from which it was obtained, 
was forwarded to the Imperial Institute by the Director of 
Apiculture, East Africa Protectorate, in S^tember, 1903. 

Prom the small specimen of the leaves andf immature fruits 
it was evident that the plant was a species of Landolphia, but 
it could not be completely identified owing to the lack of 
suitable material. 

The rubber consisted of a single ball, nearly four inches in 
diameter and weighing 380 grams. The ball appeared to have 
been formed by an aggregation of shreds of rubber, and was 
of a uniform light-brown colour externally, but lighter within, 
being almost white at the centre; it was rather porous and 
contained an appreciable amount of foreign vegetable matter. 
The rubber was not sticky and exhibited very ^ood physical 
properties. 

The results of the chemical examination were as follows : — 


Moisture 
Caoutchouc . . 
Besin 
Dirt 

Ash (included in dirt). 


Ram pie as 

Calculated for 

receivcNl. 

diy mateiial. 

3-*er ceut. 

Per cent. 

4-3 

— 

84-1 

87-9 

4*5 

4-7 . 

71 

7-4 

3-62 . 

3-78 


The rubber is therefore of good quality, the percentage of 
resin being low, but the amount of vegetable matter included 
might be considerably reduced by more careful collection. 

The brokers to whom the rubber was submitted valued it at 
3 j. 3S. per lb. in the London market, this being the same price 
as that quoted for the rubbers from Takaungu. 


BUBBER OF URCEOLA ESCULENTA FROM BURMA. 

A sample of the rubber of Urceola esculenta {Chavannesia 
esculenta) from Burma has been examined already by the 
Scientific and Technical Department of the Ixx^erial Institute 
at the instance of the Reporter on Economic Products to the 
Oovemment of India, and in the report on the previouts epeci- 
men it was pointed out that the material was of good^ quality 
and deserving of further attention by the Forest Authdrities 
{Impttici Institfute Bulle^in^ 1903, Vol. I., p. 120). Five other 
specimens of this rubber, prepared by differmit methods, weti^ 
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recently forwarded to tLe Imperial Institute for further inresti- 'Sit0m 
gatipn by the Beporter on Economic Products. IhOiM 

BBscmFTioN or the SAicriiEs. J*^!?*** 

No. 19,747. — ^This sample, which had been treated with 
creosote, was 'forwarded from Bassein» Buiina^ by th® Coi^r- 
Tator of Forests. It consisted of four fiat qakes, together wei|^- 
ing 65 grams, wihch were dark brown in colour. The rulmr 
was evidently of rather inferior quality, being soft and very 
deficient in elasticity and tenacity. 

No. 19, ^^-1. — This was of similar origin to No 19,747, but 
had been prepared with acetic acid in place of creosote. The 
sample consisted of three circular cakes, weighing 50 gprams, 
which were dark*brown in colour and covered with mould on 
the surface. In physical characters the rubber was similar to 
the proceeding specimen. 

No. 19,762\^Th\^ sample, which had been prepared by the 
Conservator of Forests in the Pegu Division, Burma, was round 
to include three distinct forms of rubber, differing somewhat in 
quality. These were consequently separated and an analysis 
made of each. For convenience of reference they are marked 
A, B and C. 

A. Four Jarqe rolls, weighing about 530 grams — ^The rubber 
was almost black, very poious, and contained a little vegetable 
matter and much acid liquid. It was very elastic and tenacious. 

* B. Ciihes made up of shreds of rubber, together weighing 
about 450 grams. — These consisted of aggregations of shreds of 
rubber of a reddish-brown colour; when cut the cakes were 
found to be slightly moist and also to contain a small amount 
of vegetable matter. The rubber was of good quality, being 
free from stickiness and exhibiting considerable elasticity ana 
tenacity. 

C. Balls of compact rubherf weighing about 480 grams . — 

The balls were almcMt black externally, but when cut they 
showed irregular white patches scattered through the section, 
and were rather moist. A quantity of vegetable matter waa 
also present. The rubber exhibited very good physical piw* 
perties. 

No. 19,866-1. — ^This sample was forwarded by the Conser- 
vator of Forests, Pegu Division, Burma. It consisted two 
fiat cakes, each about six inches in diameter, and together 
weighing 135 grama. The rubber was dark brown and had 
a Oftroog o<tour of creosote ; it, was slightly sticky, but was strong 
and euibited good elasticity and tenacity. 

No. g0,S83 . — This was prepared by the Conservator of Forests, 
H^enasserim Division, Burma. The sample eonsistod of twb 
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Bkeets of rubber^ w^hiag 1^5 gSMtmB, Md having a distin^st 
w odotiT of naphthalene. The nibber had a reddiBh-brown colour 
i|ii Mnd its physical characters were exceedingly good. 




CUEKICAL ExaIONATION. 

The analyses of the mbbers famished the foUowixig per^p 
centage results: — 


Samples as recelyed. 


Oalonlated for dry material. 


Bettered 

Mole. 

tare. 

Caont- 

ohonc. 

Beein 

Dirt and 
insolnblc 
matter. 

Aah, 
included 
in dirt. 

Caout- 

chouc. 

Besin 

Dirt •nc' 
insoluble 
matter. 

Ash, 
included 
in dirt. 

10747 ... 

1-9 

540 

42*6 

1*6 

0-64 

66*0 

43*4 

1*6 

0*66 

19747-1 ... 

0-9 

62*1 

46*6 

1*6 

0*66 

62*6 

46*9 

1*6 

0-66 

19762 A ... 

11-6 

70*7 

12*1 

5*6 

1*86 

79r9 

13*7 

6*4 

2*4 

Bo. B ... 

6-9 

76-4 

10-9 

6*8 

1*32 

81*2 

11*^ 

7-2 

1*40 

Do. C ... 

9*7 

73*7 

8-3 

8*8 

203 

81-6 

9*2 

9-2 

2*24 

19866-1 ... 

2*6 ! 

75*7 

18*0 

8*7 

1*02 

77-7 

18*5 

3*8 

1*04 

20683 ... 

4-0 

i 

80*5 

9*8 

6*7 

1*16 

88*9 

10*2 

6*9 

1-21 


These figures show that numbers 19,747 and 19,741-1 are of 
very inferior quality, containing 43'4 and 45*9 per cent, of resin 
respectively in the diy material, and they would therefore only 
possess a low commercial value. The amount of resin present 
in these two samples from Bassein is very much greater than 
in any of the other specimens, and it would be desirable to 
ascertain the reason of this considerable vaiiation in the quality 
of the rubber.* The other samples are all of fairly good quality, 
so far as the chemical composition is concerned, though in 
No. 19,866-1 from the Pegu Division the percentage of resin 
is higher than would be desirable in commercial consignmenta. 
In the remaining analyses the resin ranges from 9*2 to 13*7 pear 
cent., and the caoutchouc from 79-9 to 83-9 per cent. The 
three kinds of rubber included in sample No. 19,762 va:i^ 
slightly in composition, particularly in the amount of resin 
present. 

It may be noted that the sample of this rubber previously 
examined was found to contain 7*5 per cent, of resin and 81*8 
per cent, of caoutchouc, so that although some of the present 
specimens give a higher percentage of caoutchouc than this, 
i^y all contain more resin. 

CoiCHBXCIAn YAIiXTATlON. 

Bepresentative samples of the rubbers, excepting Nos. 19,747 
and 19,747-1, which were erf much poorer ^uali^ than the 

" M |||^| , I .. 

* Xrom later information it appesKS the botanical sonm of thess two 
g^ inyps is rather donbifnl and i^aj posfibly not be tTr&eola ss vii 
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19865-1 

20688 


Price per lb 

Albont 8s. 2c2. 
,, Ss. 6d. 


aOutn, ■ma» tuboiittad for Talnatioa to braken^ ’wiw wen E »||y| 
ialonnied of tiie leaoltB wbioh had beea obtoiaed oa aae^yeMn IMtewp 
Duj reported tlUet at tlie present time tbe Talve of liw speeix eMNCi(||| 
mens in the limiW market would be as follows 
Eegd. No. Price per lb BomuriCi. 

19762 A ... Albont 8s. 2c2. ... ^'Tonquin cTtkanf^t.^ 

,1 B ... ,, 8s. 6d. ... ** Bed Tonquin ball ohatdbeter; in* 

clined to be heated» which would 
greatly affect its 

,, C ... About 8s. ... ^<Dark ball, slightly pmmy aoA 

) not well cur^ ; mi(^t be dilB 

cult to sell at ordinary times.** 

19865-1 ... 8s. 6d. ... “Thick biscuit, strong; woul 

command a r^y sale.’* 

20688 ... 4s. ... “Thin sheet, fairly strong ; would 

^ ^ ^ fetch a good price if not heateds*’ 

These yaluarions are much higher than that obtained ^for ihe 
previous specimen, owing to the fact that all grades of rubber 
are in strong demand at the present time, and are realising 
exceptionally high prices. For comparison with the above 
quotations it may be mentioned that the present value of Para 
rubber is about 4s, Sd. per lb. (May 20th, 1904). There does not 
appear to be any immediate prospect of a fall in price, but 
should the value of Para rubber decline, all other orades would 
be correspondingly affected, and in some cases saTes would be 
fnuch more difficult to effect. 

It is quite clear, however, from the preceding analyses and 
valuations that marketable rubber of good quality can be 
obtained from Urceola esctdenia^ in Burma, and it would be 
well if a trial consignment could now be forwarded in order 
that the commercial value might be definitely ascertained. 


BUBBER OF RHYNCHODIA WALLICHII, 
FROM BURMA. 

This sample of rubber, prepared from Rhynchodia 
in Shewegym, Tenasserimy Burma, was forwarded to the Im- 
perial ^ Institute for chemical examination and commercial 
valuation by the Reporter on Economic Products iu January, 
1904. 

Sevsfoi^iiptioeB have recently appeared regarding the rubber* 
yieldingipx^perties of this planti which is lepovted to bo Itirlyt 
commoii in the Pegu Division, and the rubber obtained from 
it bar been dosoribMl as of good quality. 

The sample received for examination com^isted of ati irvegulecv 





10 tQ m BOUtD 0V^nU2>B JOVIMMn IB^thXWi- 


BuUeHn of the Impesitd Int/Hiitfe. 


. cake weighing 48 grams, which was sliffhtly mouldy on the 
liMIpk ^sitiHhoe. The rubber was dark brown wroughout, and oon- 
tain^ a small amount of vegetable matter. Its physical pro- 
peirties were very satisfactory, it being quite free from stickiness 
^ and exhibiting good elasticity and tenacity. 

The rubber had the following composition : — 


Moisture 

Sample as 
receWed. 

Per cent. 

2-8 

Oalcnlated for 
dry material. 
Per cent. 

Caoutchouc 

86-6 

890 

Resin ... 

6-6 

6-7 

Dirt 

4-2 

4-3 

Ash (included in dirt)... 

048 ... 

0-51 


These results show that this specimen of the rubber of Rhyn^ 
thodia Wallichii is of good quality, as tHb dry jpiaterial con- 
tains 89 per cent, of true caoutchouc and only 6*^ per cent, of 
resin. It may be noted that a small amount, about 1*6 per 
cent, of the caoutchouc, was insoluble in the usual solvents. 

The rubber was submitted to brokers for commercial valu- 
ation, and they reported that at the present time consignments 
of similar quality would sell readily in the London market at 
about 35. 6a. per lb. This valuation, it must be noted, is based 
upon the high prices which are at present ruling in the rubber 
market, Para rubber being' 45. 8a. per lb. on the day upon 
which the valuation was obtained (May 20th, 1904), so that the 
price mentioned will r^resent rather more than the normal 
value of the rubber. There is no doubt, however, that the 
rubber of Rhynchodia Walltchii, if of similar quality to tlje 
present sample, would always sell readily and command a good 
price in the market. The plant is reported to be common in 
certain districts of Burma, and it therefore appears to be 
worthy of attention as a possible source of rubber. 


RUBBER OF CHONEMORPHA MACROPHYLLA 
FROM BURMA. 

This sample of the rubber of Chonemorpha rruzerophyUa 
was prepared by the Conservator of Forests in Tenasserim, 
Burma, and was forwarded to the Imperial Institute for exami- 
nation and valuation by the Rworter on Economic Products in 
February, 1904. The Forest Officer reports that the plaht is 
not uncommon in the Tenasserim Division, but is being rapidly 
exterminated. 





stn^ntiBiiiT TO boako ob ttioB K£i 


JB«iZ2eMi o/ the Imperial IiMiMe. 


^ 0 ^ sample consisted of a small conical piece of rubber 
weighing 14 grams^ which was dark brown externally but 
almost white and slightly moist within. The rubber was rather 
sticky, but ethibiteu fairly good elasticity and tenaeity. 

The analysis furnished the following results : < — ^ 


Moisture 

Sample as 
reoeired. 

Per cent. 

80 

Calculated for 
drr maSeTiid. 
Per cent. 

Caoutchouc 

65-2 

600 

Besin 

34-6 

37-6 

Dirt and insoluble 
matter 

2-2 

2-4 

Ash (included in dirt) 

0-97 

1-05 


The rubber,} therefore, contains a large amount of resin, over 
37 per cent. In the dry material, and it is consequently of 
inferior quality. No definite conclusions regarding the quality 
and value of the rubber can be drawn, however, from the 
results of the examination of such a small sample as that 
submitted in the present case, and it would be desirable to 
collect and forward a much larger quantity for further investi- 
gation. A larger sample would be more representative of the 
average quality of the rubber, and could be submitted to 
brokers for commercial valuation, for which purpose the 
present specimen was too small. 

Chonemorpha macrophylla has been known for many years as 
a rubber-yielding plant, and some information regarding it has 
been recorded. It has been recommended in certain quarters 
as suitable for cultivation, but from the experiences at Buiten- 
zorg, where there is a plantation of the vines, this would appear 
to be doubtful, as the plant is stated to interfere with the 
development of the tree upon which it grows, and its increase 
in thickness is slow. It appears to be agreed, however, that 
the rubber which it furnishes is of good quality, but the col- 
lection is stated to be difficult, owing to the rapidity with 
which the latex coagulates in the cuts. Some mformatioii 
upon these points regarding the plants indigenous in Burma 
would be of interest. 


Iltilii 
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PONTIANAC FBOM TH® PATIALA STATE. 


This material was forwarded to the Imperial Institute on 
behalf of the Patiala Durbar^ by Mr, T. H. Biddulph, 
Accountant-General^ on deputation to the Patiala State« in 
Dec^ber, 1903, with the request that a report upon its com- 
position and commercial uses should be furnished. It was 
stated that the product is obtained from the forests of Patiala, 
but no information was supplied re^ardin^ the botanical source 
or method of preparation. The sample received for exami- 
nation consisted of ten blocks, each measurings 6 ins. by 3 ins. 
by ins., the totel weight of which was about 7 kilograms. 
The blocks were light yellowish-brown externally, but were a 
uniform creamy- white within ; most of them had fragments of 
paper adhering to the surface. The malarial show^ a some- 
what laminated structure, the outer layers beings rather brittle, 
and although hard in the mass small pieces softened and could 
bo moulded in the fingers ; it was moist and had a slightly sour 
odour. In appee^ance and general properties the material was 
practically identical with commercial Pontianac,'^ a product 
obtained in the East Indies from Dyevct costuLata anoT other 
trees. 


The chemical examination of the Patiala product conducted 
in the Scientific and Technical Department of the Imperial 
Institute gave the following results : — 


Moisture 
Besin . . 
Caoutchouc 
Dirt and 


Sample as 
received. 
Per cent. 

54’5 

... ^ 36-6 

... ... 7-6 

insoluble 


Calculated for 
dry material. 
Per cent. 

80-4 

16-7 


matter 1-3 ... 2-9 

Ash (included in dirt) 0-94 ... 2-06 

The material melted when heated at 100® C. and after removal 
of the moisture it solidified to a hard brown resinous mass. The 
isolated caoutchouc exhibited little elasticity but fair tenacity. 
The analysis shows that in chemical composition, as well as 
in appearance and properties, this material from Patiala corre- 
sponds closely with Pontianac,” which, when dry, usually 
contains about 15 per cent, of rubber-like subetanc^ and there 
is no doubt that it wo>uld be readily accepted as Pontianac ** 
iiV. the market. “ Pontianac ** is largely employed in 4;he 
Dnited States at the present time as an ingredient in the 
mixtures used for the manufacture of low-grade rubber goods 
and recently the material has been strongly recommended as 
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^imerving more exiensiva u«e in tibia coxintry Soane jpwr* 

ticiilf^rB regarding the production and utilisation d IWnl 

iianac were giirm in a number of the Bulletin of the Imperial VisflM 
InMUute (Vc|, 1.^ p. 66). 

The material from Patiala was submitled for rAltiation to 
brokers, who^ describe it as fairly dry ** Pontianae ** of the ^4kal 
quality. From its appearance they consider that couaigume^ 
represented by the sample would probably realise about wZ. 
per ton in the London market at the present time. 

There is little doubt, therefore, that the material could be 
sold as Pontianac ” either in this country or in the United 
States, and, if it can be obtained in large quantities in Patiala, 
it would be desirable to forward a trial consignment of at least 
a ton to the London market, so that its value could be definitely 
ascertained. 


MANGROVE BARES, AND LEATHER TANNED WITH 
THESE BARKS, FROM PEMBA AND ZANZIBAR. 

In a preliminary repbrt on a sample of msinzi bark from 
the Island of Pemba, made by the Imperial Institute to the 
Foreign Office in March, 1903, it was suggested that it would 
be desirable to have a large consignment of this bark sent to 
the Imperial Institute, in order that tanning trials might be 
made with it on a commercial scale. 

In response to this suggestion the materials which form the 
subject of the present report were received at the Imperial 
Institute through the Foreign Office in July, 1903, together 
with reports from H.M. Consul at Zanzibar, and from 
Director of Agriculture to tho Zanzibar Government, giving 
certain information regarding the production and botanical 
origin of these barks. 

The mangrove bark imported into Zanzibar is stated to come 
principally from Wasin, Mombasa, Lamu, Tanga, and the coast 
towns. It is said to be procured from two ^ different trees, 
msinzi {Rhizophora mucronata) and mwi.” The barks 
fzom both these trees are reported to be equally valuable and 
are frequently mixed together. The “ msinzi ” tree grows in 
Zanzibar and Pemba, but attains no great size in these islands, 
and for that reason recourse is usually naii to the mainland for 
supplies of the bark. . ^ ^ j ^ 

The cost of collection and transport to Zanzibar xs stated to 
be about 15 rupees per ton, and tbe price in the Zanzibar market 
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M||M varies from 16 to 20 rupees per ton. At Marseilles the bark is 
tAhl Aaid to be sold at from HI. to 41. per toa as a tanning material, 
r In addition to the samplee of “ msinsi ” bark from Zanzibar 

l«l«b there were also forwarded for examination samples of the man* 
groTe barks mkomafi ” and magomi ** from Pemba, Uh 
gether specimens of leather tanned by the natives with 
these barks. The letter accompanying these samples states 
that the ‘‘ mkomafi ” bark is obtained from the “msinzi*^ or 
“ mtonga ” tree, and the “ magomi ** bark from the mkandaa ** 
tree. 


Description of the Samples of Bark. 

A. “ Msinzi ha/rlc ” from Zanziba/t\ 

This sample weighed about GO lbs., and consisted of pieces 
of bark about half an inch in thickness, covered on the external 
surface with a rough brown scale. When cut transversely the 
bark was of dark reddish-brown colour, marked by numerous 
small round white spots. 

B. “ Magomi bark ” from Pemba, 

This material, which was stated to have been obtained from 
the “ mkandaa ** tree, closely resembled specimen A in appear- 
ance, but was somewhat daiker in colour, and was free Jerom 
the rough external coating. The sample was contained in 
two bags holding respectively 26 and 60 lbs. of bark. Speci- 
mens A and B closely resembled the sample of msinzi bark 
previously examined. 

C. Mkomafi hark ” from Pemba, 

This material was stated to have been derived from the 
** msinzi or “ mtonga tree. It consisted of long curled 
strips of a thin brown bark, quite different in appeal ance from 
samples A and B. The outer surface was covered with a very 
thin scaly coating of a light biown colour. The cross section 
of the bark was free from the round, white spots characteristic 
of the ** magomi ” and Zanzibar “ msinzi ’’ barks. 

There appears to be some confusion with regard to the 
vernacular naming of these barks Thus the bark called 

mkomafi ” in the letter accompanying the present samples 
should, if obtained from the “ msinzi tree of Pemba, bo 
identical with the “ msinzi ’’ bark from Pemba forwarded to 
the Imperial Institute in 1901, and already reported on. It is, 
however, quite different in appearance from that material 
which more closely resembles the “ msinzi bark from Zahzi^ 
bar, and the “ magomi '' bark from Pctaba among the present 
samples. 
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The samples o£ mangrove bark have been exammed in the }mirikM^9$ 
Scientific and Technical Department of the Imperial Ixtsti*^ 
tute^ and havf given the results tabulated below, to which ate temiedw 
added for convenience of comparison the iresulfb obhtined with flm iffl fiiri t 
the specimen* of ‘^msinsi’" bark from Pemba previ^sly em* ftomltal 
amined. As the samples were received in a very moist condi*^ 
tion, they were allowed to dry in the air befoi^ being analys^, 
and the results recorded below are, etscept where otherwise “WieiU. 
stated, calculated on the air-dried bark. 



“ Msmzi” 
from 
Pemba. 
1901 

specimen 

“Mslnsi” 

from 

Zanzibar. 

1908 

specimen. 

“Magomi" 

from 

Pemba. 

“Mkomafi" 

from 

Pemba. 

Moisture ... •• ... 

16-2 

16*4 

i 

18*0 

16*0 

Total asb 

.... 

6*65 

7*89 : 

7*61 

Ash soluble in water 

1*65 ! 

1*6 

1*9 ! 

traces 

!Cotal matter soluble m water 
Tannin, oaloalated on air-drle<l 

49 4 

60*2 

49*8 

29 8 

material 

Tannin calonlated on material dried 

84 8 

35 8 

828 

23*2 

at 105® 

413 

42 8 

40*0 

27*6 


The tannin contained in those barks dissolved with difficulty 
in cold water, but was readily soluble in water at from 70-80^ 
C. aqueous extracts had a deep reddish-brown colour. 

The ash was in all three cases greyish-white, and consisted 
principally of calcium carbonate with a little silica. 

COMMERCIiL YaEITATION. 

As mangrove barks are at present principally employed for 
the manumcture of extracts to be used for tanning purposes, 
large samples of the three barks were submitted, together with 
a statement of the analytical results already recorded, to a 
firm of extract makers for technical trial They reported that 
the “ mkomafi ” bark, containing onlv 23*2 per cent, of tannic 
acid, would be of litfle or no commercial value hero, but that the 
magomi ” and *' msinzi ” barks would probably be worth from 
31. lOi. to 41. per ton, c.i.f., Glasgow. 

Leathers tanned with “ Mkomafi ” and “ Magomi ” barks. 

The specimens of leather forwarded from Pemba for examina- 
tion were described as follows : — 

A. 4 p^ce of goat's shin prepared with ‘ mkomafi*'* 

This specimen measured about one square foot. The skin 
from which it had been prepared had been insufficiently cleaned. 
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¥Wd[ the leather consequently shOIKred traeee of hair, which had 
mot been removed in the cleaning process. The colour of the 
l«kther was light brown, with a slight reddish tinge. 

B. 


navwniia 

lA 


A piece of 00 ekm prepcvred wWi * mlcomoifi* ” 

This specimen resembled (a) in colour and in showing isolated 
patches of hair. The leather was stiff and harsh. 


lauiliar. 0 . ** A piece of 00 shin prepared rvith bark of ‘ mhandoui * 

(‘ ma^07n« *).” 

This specimen was better cleaned than either of the samples 
(a) or (5), but it had a deep brownish-red colour. The external 
sur&Lce was less porous than those of the leathers tanned with 
“ mkomafi.’^ 

Specimens of these leathers were submitted to a leather ex- 
pert for commercial valuation He repqj*tod that they could 
only be regarded as low-^ade leathers, suitable jor the manu- 
facture of cheap boots. They would compete principally with 
the lower grades of American and Australian leather, and 
would probably sell in sides or whole hides at about 9^. per lb. 
There appears to be a fair demand for low-grade leathers of this 
type, and it might possiblv prove remunerative to export such 
leathers from Zanzibar to this country 


LEMON-GRASS OIL FROM MONTSERRAT. 

A specimen of lemon-grass oil was forwarded to the Imperial 
Institute in September, 1903, by the Hon F Watts, Govern- 
ment Analytical and Agricultural Chemist to the Leeward 
Islands, with the request that its commercial value might be 
ascertained. 

In the letter accompanying the samnle, analyses of this and 
other West Indian lemon-grass oils were given, and the charac- 
teristic partial solubility of these oils in aloohol was noted. No 
information was given, however, regarding the exact botanical 
origin of the Montserrat oil, and as a knowledge of this point 
is of some importance in placing such products on the market 
a request was made for a herbarium specimen of the plent 
whi^ the oil was distilled, in order that it mip^t be identified ; 
at the same time a larger sample of the oil was asked for. 
These supplementary materials were received in January, 1904. 

IdmUfieaiion of ike plcmt 

The herbarium specimen of the plant was submitted lor 
examination to the Director of the Hoyel Gardens, ^STew, who 
identified it as Androfogpn nardus^ L., var. ffenmnus 
which is commonly known as the true lemon^grasn. 
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Ohemteal exomrnatioit of the oil. 

The oil was oxamined in the Scientific and Technical Depart- **«*W^^^ 
ment of the Imperial Institntet and gave the following 
resulta: — Itnoa 

The measured about eight fl\iid ounces, and coi^ WMiUmA 

sisted of a limpid, yellow liquid, with a plea|«knt lemon*- 
odour. It dissolved to the extent of ah<mt fer cent 
in 70 per cent, alcohol, and on distillation about 26 pOt cent. oC 
the oil was obtained between 1800-220® C., and 50 per cent., 
which was principally citral, between 220®-230® C. 

The following table shows the anal 3 rt;ical results otytained with 
the Montserrat oil both at the Imperial Institute and in the 
West Indies, and for convenience of comparison the corres- 
ponding figures for commercial lemon-grass oil distilled in 
India from Andropogtm cUratus. 


1 

! 

Montserrat Lemon-graBs ! 
OiL 

Bast Indian 


Imperial 

Institute 

Analysis. 

Mr Watts’ 
Analysis 

Lemon-grass 

Oil. 

Specific gravity at 16®0 

0 906 

0 886 

0*899 to 0*908 

Angle of rotation in 100 m m tube . 
Citral determined by the sodium bi- 

-0° 10' 

«0® 12 6^ 

-fl® 26' to 30 6' 

sulphite method ... 

1 74 6% 

74'2% 

70 to 75 % 


These results indicate that the Montserrat oil contains as large 
^ proportion of the valuable constituent citral as the East 
Indian oil, and only difiers from the latter product in being 
incompletely soluble in 70 per cent, alcohol. 

^ Lemon-grass oil is now principally employed as a source of 
citral, ana the commercial value of the oil depends principally 
upon the amount of this constituent contained in it. 

Oommeroial vcUuation of the oil. 

SjjMoimens of the oil, accompanied by a statement of the 
results of its chemical examination, were submitted to dealers 
in essential oils both in this country and on the Continent for 
commercial veduatixm. The reports from these firms indicated 
that, althouffh in some oases tnere was a tendency to <][uote a 
low price (4f xf. per ounce) for this oil owing to its bepig in- 
oomj^etesy soluble in aloonol, yet the general opinion appcji^d 
to be that, if placed regularly on the market iq fair qUantroes, 
it would be worth from bd* to bd. per ounce, which is about the 
price of good quality East Indian oil at the present time. 

These results ^dioate that Montserrat lemon-grass oil, in 
epite of its peculiar partial insolubili^ m alcohol, yrpuld p:ipq- 
ba^ find a ready jiale at remnnetative prices in tliis counl^ 
and on the Continent 
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FIBRES FROM 'southern RHODESIA. 

These samples of fibres were received at the Imperial Insti- 
tute from the British South Africa Company in December, 
1903. They were accompanied by a report £rom Mr. E. R. 
Sawer, of the Agricultural Department of Southern Rhodesia, 
containing some observations on Sisal hemp, banana and pine- 
apple fibres, especially with respect to their cultivation in 
Rhodesia. 

The samples have been examined by the Scientific and Tech- 
nical Demrtment of the Imperial Institute, and have also been 
submitted to leading firms of brokers for commercial valuation. 

No. 1 . — Sisal Hemp, 

This sample was stated to have been derived from a species of 
Agave, It consisted of soft, fine fibre, of good colour, well 
cleaned, and fairly strong. Its average length of staple was 
33 inches. The brokers reported that its character resembles 
that of Mauritius hemp rather than that of Sisal, and that it, 
would be worth from mI, to 34Z. per ton. 

Sisal hemp is chiefly produced in Yucatan (Mexico), and ‘n 
the Bahamas. The output from Yucatan for the year ending 
30th June, 1902, amounted to 504,308 bales, weighing 90,005 
tons, and of the total value 2,624, 038/J. 

The following table gives the area under cultivation in the 
Bahamas, and the amount of Sisal hemp exported therefrom 
during the years 1901-1902: — 



Area under 
cultivation. 

Exported to the 
United Kingdom. 

Exported to the 
United States. 

Year. 

1901 

1902 

Acres. 

... 18,036 .. 

... 18,773 .. 

lbs. A ' 

. 24,232 ... 486 ., 
. 8,814 ... 92 ., 

lbs. A 

.. 1,614,246 ... 18,048 
.. 2,336,497 ... 37,482 


No, 2 . — Banana Fibre,, 

This sample was of a dull, pale brown colour, and huJ a 
staple of average length 27 inches. The brokers report h 1 that 
it was a somewhat soft fibre, of fair strength, stronger and 
more even than is usually the case with banana fibre, and 
worth from 25/. to 20/. per ton. This sample was much superior 
to specimens of the fibre received from Sierra Leone, which 
were examined in the Scientific and Technical Department of 
the Imperial Institute and reported on in the Biuletin of the 
Imperial Institute^ 1903, Vol. 1., p. 21. 

About fifty years ago the production of banana fibre was 
carried on in J amaica on a considerable scale, but it seems that 
in recent years this industry has ceased to exist. 

The amount of banana fibre imported into this country is 
very small, but the exact quantity cannot be ascertained, since 
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this fibre is not classed separately, but is included in the Gns- 
toms’ returns under the general heading of hemp. 

No. 3. — “ Indigenous Fibre** 

This specimen was unprepared, short, and extrainely brittle. 
The brokers reported that it was of no valtle in the London 
market. 

No. 4. — Pineapple Fibre, 

This sample consisted of very fine, white^ well-cleaned fibfO, 
of average length 11 inches. The brokers reported that it Was 
strong, but very short ; if, however, the fibre could be obtained 
of greater length it would probably be worth from 30Z. to 40Z. 
per ton. 

A specimen of pineapple fibre received from India has been 
examined in the Scientific and Technical Department of the 
Imperial Institute,«ifand a report on its quality and commercial 
value is published in the volume of “ Technical Reports and 
Scientific Papers is'suod by the Imperial Institute,’^ p. 73. 

Pineapple fibre has long been used in India and China for 
the manufacture of lines and thread, and as a substitute for silk, 
and a material for mixing with wool or cotton. Pineapples are 
grown extensively in Singapore, chiefly for their fruit, but also 
to some extent for their fibre, which is exported to China. In 
the Philippines, the fibre is employed for the manufacture of 
the fabrics termed “piua” and “ rengue.” It has not yet been 
produced in quantities sufficient to give it commercial im- 
portance. 

No, 6 . — Baobab Tree Fibre. 

This sample consisted of the bark of the tree, and was in an 
unprepared state. The brokers reported that it was rough and 
coarse, but that the value of the softer inner bark would pro- 
bably be from 4Z. to 6Z. per ton. 

This fibre was at one time sold as a material for the manu-^ 
facture of paper, but has not appeared on the London market 
for several years. The trade was never a large one, and the 
fibre invariably came from St. Paul de Loando, and perhaps 
some adjacent port in Portuguese West Africa, to either Liver- 
pool or Hull. The fibre was held in some esteem by makers 
of strong, light-coloured wrapping papers, and about 20 years 
ago g^ood parcels ranged in value irom 81. to lOZ. per ton. The 
amount imported gradually decreased from 190 tons in 1887 to 
two tons in 1896. ^ 

From the foregoing report it will be seen that the sisal, 
banana and pineapple fibres are of oonsideraljlo commercial 
value. The brokers exp^ss the opinion that these three fibres 
would sell freely in the^ndon market if imported regularly in 
bulk. 


fIbMi 

him 

SoutlMdi^ 





ITO 


TO TUfi BOARD OF TBADB [Sept. S», ISSS. 


B^^in of the Impertitd IndUtM, 


SEEDS OP JATROPHA CURCAS PURGING 
NUT ”) FROM DAGOS. 


This consignment of oil seeds was forwarded to the Imperial 
lutitute from Dagos in October, 1903. 

The seeds were identified at the Imperial Institute as those 
of JixtTO'pha Curcas, the “ physic-nut tree. The latter is 
cultivated in the Portuguese Colonies for the sake of its seed 
which is exported to Disbon and is there employed for the 
preparation of Curcas Oil. 

The seeds have been submitted to chemical examination m 
the Scientific and Technical Depaitment and have given the 
following results. The kernels ooiistituted about 6G per cent, 
by weight of the whole see^s. On extracting the decorticated 
aeads with ether, they yielded 52 per cent, ctf an oil which had 
a yellow colour, a faint, peculiar odour, and a Bland, nutty 
taste. 


It furnished the following constants : — 
Specific gravity at 16® O. 

Free fatty acids — 

Acid value ... ... ^ ... 

Free acids (calculated as oleic acid) 
Saponification value ... 

Iodine value ... 

Ester value ... 

Neutral oil 


0*919 


4*47 
2*25 /, 
204*0 - 

99*1 ' 
199*5 
97*75 % 


Curcas oil has been examined previously by several observers 
whose results vary within the limits given in the following 
table : — 


Specific gravity ... 

Free fatty acids (calculated 
as oleic acid) ... 
Saponification value 
Iodine value 


Previous 
obsei vat ions. 

0-919— 0-925 

0-36—11-8 % 
192—210 
98—110 


Results of 
aiial3r8i8 of 
present sample. 

. 0-919 


2-25% 

204-0 

99-1 


This oil belongs to the class of semi-drying oils and is em- 
ployed for the manufacture of soai> and candles, and also as 
(m. illuminant and a lubricant, but is not well adapted for ■•’h© 
laet-mentioned purpose on account of its drying pTOperties. It 
hr a Mrong purgative, and in India is used medicinally. 

gn«.plA. of the seed and the oil were submitted to brokers'and 
coeperta -vrho reported that the oil can be used for soap-making, 
but at the present time would not he worth more than 14t. to 
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152. per ton. TEe cake left after the expresaion of the oil 
would be unsuitable as a cattle food owing to its purgative AiltfM 
rrtiWy ai^d could only be used as a manure, for >vhich purpose Cemli 
it would be worth Zt, to 32. per ton. The value of the eeediH 
therefor^ would not be more than 42. to per ton. 

It is improbable that manufacturers in this eountiy ilrmdd 
care to turn their attention to this product, but a market nlight 
perhaps be found for it in Lisbon or Marseilles. 


LIQrOBICE ROOT FROM BERMUDA. 

This sample of liquorice root was forwarded to the Imperial 
Institute in March, 1904, by the Colonial Secretary of Bermudap 
with the reqiiesti^that the commeicial value of the material 
might be ascertained. The sample w’as accompanied by a 
memorandum from the Superintendent of the Public Garden 
giving information regarding the conditions under which this 
material was produced in the Colony. 

It was stated that the liquorice root was grown from a numlm 
of rhizomes of the liquorice plant imported from Franca in 
1902, and that four pounds of these were planted in somewhat 
poor soil, and from this material 250 lbs. of the root war© 
harvested. 

The sample weighed about eight ounces, and consisted or 
about 12 pieces of root, varying from 12 to 18 inches in lengthp 
and from a quarter to half an inch m diameter. When broken 
the roots were fibrous and had the characteristic yellow colour 
of liquorice root. The taste was fairly sweet. 

The roots had evidently not been thoroughlv dried befora 
export, and had become somewhat mouldy during the voyage 
to this country. 

Commercial Valuation. 

The liquorice root imported into this country is ohtaiuedi 
chiefly from Syria and Southern Russia. The former vaneW 
is somewhat coarse, and is principally employed in the maii;l^ 
facture of cattle foods and veterinary m€dicine. The Cauea^ 
sian root, which is much finer, is usually sold in a decorticated 
condition, and is used for the manufacture of medicinal prapoT- 
ations. The commercial value of the unpeeled Syrian root ia 
at present 10«. per hundredweight, and of the peeled root 
per hundredweight, while the Caucasian variety, whioh is 
always 'imported in a decorticated state, is worth from 8(te. to 
40s. per hundredweight, according to its condition. 

A specimen of the Bermuda root was submitted to^a I q li di ng 
firm of wholesale druggists for commercial valuation; f|iM| 

a2 
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reported that its appearance and eweetness were midway be- 
lt totli tween those of the Syrian and Canoasiaii yarieties, and that it 

rttala^ would probably sell at prices intermediate to those quoted above 

for these kinds. They also stated that there is a considerable 
demand for liquorice root in this country, and they suggested 
that a trial shipment of 10 tons of the natural dried root, and 
6 tons of the decorticated material, if this can be prepared in 
the Island, should be sent to this country (consigned to Liondon, 
or if this course presents any difficulty, to Bristol), in order to 
introduce the Bermuda root into commerce. 


CACAO, COTTON AND HONEY FROM TRINIDAD. 

These samples of cacao, cotton and honey were forwarded to 
the Imperial Institute by the Governor of ^inidad, in March, 
1904, with the request that they should be submitted to examin- 
ation and valuation by the Scientific and Technical Department. 
The specimens had been prepared by Mr. J. H. Hart, Superin- 
tendent of the Royal Botanic Gardens, Trinidad. 

Cacao, 

Two samples of this product, labelled No. 1 and No. 2 
reapeotively, were received fojr examinaition, and they are 
stated to have been grown and prepared at River Estate, Diego 
Martin. No. 1 was a select” sample which had been valued 
locally at 14 dole, per 110 lb., and No. 2, described as “ good 
ordinary,” was priced at 13 dole, per 110 lb. in Trinidad. The 
specimens were considered to represent the finest types of 
Q^inidad cacao, and had been very highly commended in the 
Island. It was, therefore, desired to submit them for valuation 
and criticism to English buyers. 

The favourable opinion which had been expressed in Trinidad 
regarding these samples wae fully confirm^ by their appear- 
ance, particularly in the case of No. 1, which was a very fine 
specimen of cacao. Both varieties were submitted for valuation 
to leading brokers, who have furnished the following repork 

No. 1. — ^This is described by the brokers as bold, selected 
cacao of good appearance, apparently well-cured and fermented. 
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The sample is stateid to compare veiry favoorably with the CacaOj ^ 
fineot specimens of cacao from the leading Trinidad estates, eotton 
Its value in the London market at the present time is estimated hOBOj frov 
at 765. to 77s. i)jr hundredweight in quantity, but for a few 
bags only, if every bean were as large ,as in the sample, possibly 
lOOs, per hundredweight might be obtained, brokers state 
that a small lot of fine Maracaibo cacao has just been sold at 
llOs. per hundredweight. 

No. 2. — The brokers describe this as small, clean cacao, worth 
from 605. to 635. per hundredweight in London at the present 
time. 

It is evident, therefore, that the cacao prepared at River 
Estatei, Trinidad, is of very good quality, and that the 
selected ” sample compares very favourably with the highest 
qualities in the market. 


Cotton, 

The sample of cotton submitted was grown and ginned at 
the Experiment Station, St. Clair. It is known locally as 
Creole ’’ or native cotton, and is believed to be a short-stapled 
or Upland ” variety which has survived since the old cotten- 
planting days. This variety is stated to suit the Trinidad 
climate better than Sea Island ’’ cotton, and might, there- 
fore repay cultivation if the product realises a fair price. 

The cotton was a pale cream colour, well cleaned, rather 
rough to the touch, and fairly strong. The length of the staple 
was 1*2 to 1*4 inches, which is a little above the average 
(I’l inch) for American ** Upland ” cotton. 

The sample was submitted to a leading firm of cotton brokers, 
who reported that it was a well-prepared cotton, and would 
be valuable on account of the roughness of the staple, in which 
particular it resembles semi-rough Peruvian cotton. It is 
valued at S\d, to ^d, per pound at the present time, when 
‘‘ middling*^’ American is quoted at l\d, per pound. 

Honey. 

The honey forwarded for examination and valuation was 
produced by Italian bees at the Experiment Station during the 
seaison when the logwood trees were in flower, llis honey is 
stated to be very hi^ly esteemed in Trinidad, and it was desired 
to ascertain whether this opinion would be confirmed in this 
country. 

The sample was a viscous liquid of sherry-brown oolour, and 
was almost perfectly clear. It jiOBsessed an excellent flavour 
and aroma. On chemical examination in the Scientific and 
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Tepluxical Department of the Imperial Institute it famished 
the following results : — 


Moisture (110^ C.) 

16*5 per cent. 

Reducing sugars (calculated as dextrose) 

80*7 „ 

Non-reducing sugars (calculated as 
sucrose) 

2*4 

Mineral matter (ash) ... 

0*24 „ 

Insoluble matter ... 

Trace, 

Specific gravity at 15*5® C. 

1*429 

Rotation of 10 per cent, solution in 
20 cm. tube at 20° C, ... . - 

-2*5° 


The composition of honey is liable to considerable variation, 
but the above figures correspond generally with those furnished 
by the majority of samples of genuine honey, in which the 
moisture generally ranges from 17 to £0 per cent., the total 
dextrose from 70 to 80 per cent., the ash from 0*10 to 0*25 
per cent, and the specific gravity from 1*415 to 1*429. 

The brokeis to whom the sample was submitted report that 
it is of fair colour, clear, and would be worth about 20j. 
per cwt. in the London market, at which price they 
anticipate there would be a fair demand. Por comparison with 
this valuation the current London prices for other varieties 
of honey may be quoted : — 

Chilian ... ... ... 18a. to 30^. per cwt. 

Californian ... ... 20s. to 40^. „ 

Jamaican ... 16?. to 27^. „ 
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II.-4}EN1;BA1i notices bespectino ecovohic pbobucts 

AND THEIR DEVELOPXENT. 

THE PRINCIPAL PETROLEUJI RESOURCES OP THE 
BRITISH EMPIRE.t ' 

PErt in.— THE WEST HTDOBS. 

Petroleum and allied substances are met^witb in several of 
the islands of the Antilles, including Cuba, San Doming^, Bar* 
bados, and Trinidad, as well as on the mainland in Venezuela, in 
the neighbourhood of the last-mentioned island. 

I. TniNIDAD. 

Geological relations * 

The most important deposits of these minerals in British 
territory are in the^^land of Trinidad, where they are met with 
both in the older Parian (neocomian) and newer Parian (ter- 
tiary) strata. 

Tne older Parian is mainly developed in a strip running from 
east to west across the middle of the island from Point a Pierre 
tojl^ount Harris and Carata Hill. In this area bituminous sub-- 
stances, sometimes semi-solid, but more often liquid, ooze from 
the rocks at the foot of the hills, especially at certain points on 
the upper waters of the river Guaracare. 

The bituminous and petroleum products of the newer Parian 
are much more extensive and important. 

The Naparima marl occurs a little above the base of this 
group and is probably of miocene age. It consists largely 
of oceanic deposits. It extends from San Eernando and the 
river Cipero eastward by way of Savanna Grande, Dunmore 
Hill and Monkcytown to the neighbourhood of Point Mayaro, 
and is in places very rich in asphalt. The mineral is some- 
times distributed through the lock and colours it so strongly 
that it appears to be a solid mass of bitumen, although it is, 
in fact, a shelly marl. Elsewhere the bitumen exudes from 
thei joints which are lined with a coating of the same substance. 

The Naparima marl is overlaid to the south by the Moimga 
or arenaceous series, which may be provisionally classed 
as pliocene. It occupies the greater part of the south of the 
island and consists mainly of thick beds of loose sand, but cal- 
careous shale and lignitic beds are met with, and there is a 
considerablo amount of bituminous material. This is steted to 
be confined to certain strata which appear to have originally 

f Part /. of thU artteU dealing with Canada appeared in the Impertal Institute 
Bulletin^ 1903, Vol, Z,ji. 188, and Part ZZ., Oeaheg India, in Vol, ZZ., 

1904, 97. 

* iSw G, P* Wall and Z. O, Sawkins' Report on the Geology of Trinidad, 
London, 1860. 
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coixtained a Targe proportion of leaves and stems of plants and 
other vegetable debris, from which it is believed W some autho- 
iities to be derived. On the other hand, in the !Naparima marl 
the evidence points to an origin from decomposed animal 
matter. The possibility that the bitumen was in some cases at 
least, not formed in the strata in which it now occurs, but came 
from underlying beds, must not be ignored. Being of a plastic 
or viscous nature, it tends to segre^te into the various separ- 
ation planes and hollows of the rocks, and is ultimately forced 
upwards through joints or crevices by the weight of the super- 
incumbent beds and the pressure of the confined gases. On 
reaching the surface it spreads out, and slowly parting with its 
gaseous and fluid constituents, becomes a solid or semi-solid 
mass. 

General characters and distribution. 

Asphalt — The commonest form of bitunfun in the Island of 
Trinidad is asphaltum, known locally as pitch, ft is brownish- 
black in colour, dull in lustre, and has usually an even fracture. 
It contains a large peicentage of earthy matter and decayed 
vegetable products, some of which are derived from plants 
growing on its surface. When flrst raised it contains a ccjn- 
siderable amount of water, and is then plastic rather than 
viscous. It can be squeezed into any shape, but is not adhesive 
and may be cut like cheese. It is therefore sometimes referred 
to as cheese-pitch. In this state it is a deep brown. It soon 
dries without any application of heat, if the atmosphere is not 
too moist, and becomes darker in colour and harder, but still 
retains some deg^*ee of viscosity. At the same time sulphates 
of the alkalis and alkaline earths separate out. and tend to 
re-absorb a certain amount of moisture if the air be damp. 

" Asphalt is found in and near the pitch lake close to the 
village of La Brea (which signifies pitch in Spanish), on the 
north coast of the south-western nromontory of the island. It 
also occurs at Oropuche (near La Brea), San Fernando, Moruga 
and Guayaguayareall, like La Brea, in the Moruga beds ; also 
in the neighbourhood of Monkeytown, in the Naparima beds,, 
and that of the river Guaracare, in the older Parian. 

Sometimes, as for instance on the river Luna, near Moruga, 
and to the north of Mont TEnfer, an area of one or ihore acres 
is occupied by a number of cones about two feet high, con^ 
sieting of asphalt associated with earth. In other cases there 
is only one mass of much larger dimensions, but of similar 
character. These have frequently orifices in the centre by 
which the substance rises to the surface, in a liquid or,higJjJy 
plastic form. Very frequentlr the asphalt is only mised »^th 
the soil in pieces or small blocks irregularly disseminated or 
passing down into the laminee of the substrata^ 

Submarine asphalt occurs off Oropuche and Erin. 
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yMtja.fc. — The purer varieties of bitumen are known as The 
glance«pitohf aapnalt-glanee, or manjak (lomuerlj monntjaoli^. fiiniMlMN 
They occur in two forms ; one of these is kara and britw yetMtiipl 
with a conidioic^al fracture and brilliant but iaienMly black rosauiWl — 
lustre* The^ other resembles a good bituminous coal in appear* ^ ^ ^ 
ance, being somewhat laminated and friable ^ith an irregular 
fracture* li is black in colour and with the luslllie of coal* 

If heated to 220^ C. (4d0^ F. per cent.) it becoiuei soft and 
gradually liquefies as the temperature incseasesj but has no 
definite melting point. On cooling it solidifies to a hard mass 
having the characters of the conchoidal variety. 

Manjak occurs in much less amount than asphalt. In some 
cases it is supposed to have been formed directly from wood 
fragments, but this is very doubtful, it being more probable 
that the wood has been impregnated wTtli the bitumen. Near 
San Fernando it occurs in veins traversing bituminous marl 
where it appLors tavhave consolidated by the evaporation of the 
more volatile constituents. 

The friable variety of manjak resembling coal is met with 
near the Guuraoare river. In one locality to the north ef that 
stream it is found traversing the soil in irregular veins. Im- 
portant deposits have recently been discovered in the Marabella 
and Yistabella estates near the coast to the south of the same 
river. The conchoidal form is also found on the sea beach at 
Quapo and Guayaguayare, especially after stormy weather; 
which points to the occurrence of submarine deposits. 

liiqt&id Asphalt and Petroleum. — Liquid asphalt is a dense 
black fluid with a powerful bituminous odour. It usually 
occurs mixed with water. After an exposure of some months 
its lighter constituents, which consist mainly of petroleum, 
evaporatse, leaving a residue similar in character to conchoidal 
manjak. A liquid of similar character, but containing more 
petroleum, is known as asphaltic oil. A deep, brown petroleum 
containing but little solid bitumen is also widely distributed. 

Liquid asphalt is mentioned is occurring near San Fernando 
in Guayaguayare Bay, and asphalt oil near Monkeytown and 
Oropuche (near La Brea). 

Petroleum has been found in the river Guaracare; on the 
coast to the south-west of the pitch-lake,, and as a^ submarine 
spring in the neighbouring sea. The most promising locality 
at present is in Guayaguayare Bay. 

Composiiion and CommereiaZ Aspeett* 

Aiphaltj-^-Altbough the asphalt of Trinidad has been ixS6d 
for oanlkiT^g ships almost from the time of the first discovery 
of the island by Europeans, and numeroim enperiments kayo 
been made with a view to its utilisation, it is ootnparatiyely 
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recently that it hae been exploited on a large scale for the 
preparation of road surfaces. Work was for a long time con- 
fined to the deposits near the shore at La Brea, but at present 
the greater part of the supply comes from the famous pitch 
lake about a mile inland. 

The principal features of the asphalt deposits of this district 
have been recently described in the Imperial Institute Bulletin, 
1903, vol. i. page 51. A valuable account will also be found 
in a paper on Trinidad pitch by S. F. Peckham and Laura A. 
Linton, in the American Journal of Science, series iv., vol. i., 
pagje 193, from which the following table giving the com- 
position of commercial asphalt from difierent points in this 
locality is compiled. 

Proximate analysis of asphalt from the La Brea district, 
exclusive of water, which may amount to as much as 30 per 
cent. : — 



Bitumen ss mateiial soluble m chloroform. 




— 

Petrolene 
B mate* 
nal solu- 
ble m 
hfrht pe- 
troleum.* 

Asphaltene = material volu- 
ble in chloroform and not m 
petroleum spirit. 

Total 

Organic 

material 

insoluble 

in^ohloro* 

Inor- 

ganic 

material. 

Total. 


Soluble jlnsoluble 
in boiling spirits 
of tuipenuiie 

Total. 1 

1 

1 




Lahs asphalt — 
Noith-eaet ... 

36*499 

13*411 

4*025 

17 436 

63 935 

10*371 

.3VS76 

99*981 

Centre 

8» 960 

12*810 

6*762 

18 072 

1 64*026 

10*782 

.36*192 

99*999 

West 

34*200 

] 1*676 

7*222 

18*797 

62*997 

11 3671 

35*646 

99*999 

South-east ... 

35*362 

9 862 

4 800 

14 662 

60*024 

11 212 

38*762 

99*998 

Land asphalt — 
Near fake 









33 7.S3 

13 090 

6*660 

18*740 

42 47.S 

11*190 

36*307 

99*970 

Near village ... 

33*019 

10*690 

7 235 

17*925 

' 51 544 

1 

ll*bl8 

8o*882 

99*994 


• The solubility in Uyht petroleum spirit is apjfrojrimately the same as in acetone. 


Petrolene and asphaltene are not definite chemical compounds, 
but the latter is rather more oxidized than the former, which 
is essentially a mixture of petroleum oils. 

The decomposition of asphalt is usually accompanied by an 
increase of the asphaltene at the expense of the petrolene. 
When the asphalt is melted or boiled as it is usually called, the 
material known as epuree is formed. This does not differ 
materially from crude asphalt except in fhe loss of water and 
a small amount of light petroleum. At the same time roots and 
other vegetable procfucts are removed so that the proportion of 
insoluble organic material is diminished. In the process the 
specific gravity increase from about 1*30 to 1’44. 
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The following are results of the distillation 

of dried com- 

The 

mercial asphalt from La Brea: — 

Per cent. 

61'81 

prfawlp|*»» 

Volatile hydrocarbons 

iHili iftiirf 

Sulpjhur 

10*00 

offhe * 

Fixed carbon - 

9*72 

Ash 

28*30 

BritiA 

"Water ... 

o*ir 

SmAw 

The ultimate analysis of the same material 

has been given 


as follows: — 



Per cent. 


Carbon ... 

80*32 


Hydrogen 

6*30 


Nitrogen 

0-60 


Oxygen 

Sulfur 

1*40 


11*48 



This is excl' »j ash and presumably of non-bituminous 
organic tna4i'«rial. The percentage of sulphur is very high; other 
ai^alyiiod place it between two and three per cent. 


Maajak. — Specimens from the Maravilla estate and the 
river Guaracare have been submitted to examination in the 
Scientific and Technical Department of the Imperial Institute 
(see Bulletin^ 1903, vol. i., p. 180). The percentage of bitumen 
is very high, there being less than five per cent, of impurity, 
which consists of organic material insoluble in chloroform, and 
inorganic material. On the othei hand it contains so little 
petrolene that it only liquefies at a high temperature, and a 
certain amount of j)etroleum “ lesiduum,” viz., heaw oils, 
would have to bo added before it would be available for use 
in the arts. 

Petroleum. — Numerous unsuccebsful attempts were made in 
former years to exploit the petixdoum industry of Trinidad. 
Already, in 1856, an American c*ompany had been established 
at La Brea for the distillation of illuminating and lubricating 
oils from the asphalt. In 1858 several thousand gallons were 
produced, but o])eratic)n8 were soon suspended. In 18G7 wells 
were sunk at diUcrent points. Tliosc near San Fernando were 
unsuccessful, though a depth of 150 feet was reached. Oil was, 
however, found on the Aripero estate in Oropuche Bay and 
rose 180 feet in the pipes, but the enterprise was for some reason 
abandoned, and it is only recently that operations have aTOin 
been renewed. More important, however, are the wells which 
have lately been sunk a mile and a half inland from the sea 
shore at Guayaguayare, to a depth of over 1,000 feet, with 
satisfactory results, well No. 2 yielding as much as 6,000 gallons 
a day, while a pit sunk close by to a depth of 18 feet, with a 
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cross section of 10 feet sq^re, filled up» wheneyer it was 
emptied, in the course of a lew days. 

Samples of the oil from the well No. 1 and of that from a 
natural spring at some distance were submitted to the Scientific 
pnd Technic^ Department of the Imperial Institute for ex- 
amination. The analyses and report, which will be found in the 
Bulletin of the Imperial Institute^ VoL I., p. 177, showed that 
they contained respectively 38 and 70 per cent, of kerosene 
(illuminating oil), and 43 and 27 per cent, of heavy lubricating 
oils. The well oil contained 11 per cent, of lij^ht petroleum. 
The heavy oil would be suitable for combining with the manjak 
from the deposits south of the river Guaracare in the manner 
already referred to as desirable. 

The specific gravity of the well oil was 0*920, and its flash 
point 21*6° C. (70*7 S'.). The specific gravity of the oil from 
the spring was 0*869 and its flash point V*66^C. (160*8 F.). 
The specific gravity of other Trinidad oils varies from 0*930 
(Aripero) to 0*971 (La Brea) and 0*980. The flash point varies 
from 15*6® C. (60^ F.) (Aripero) and 24*50 C. (76^ F.) (La 
Brea) to 165*60 q. (3300 F.). 

There appears to be every gradation between petroleum and 
asphalt^ the bituminous material left on distillation gradually 
increasing from 2 per cent, in the petroleum to 20 per cent, in 
the semi-liquid asphalt. 

The whole of the mineral organic products, including the 
coals, which have been examined at the Imperial Institute but 
do not come within the scope of the present article, require 
careful investigation, and there is every reason to believe that 
by the skilful treatment of the raw materials a number of valu- 
able commercial products may be obtained. 

No returns are available of the actual output of these 
minerals in Trinidad, but there are complete statistics of the 
exports, which in the case of asphalt correspond closely with 
the production. 

In 1857 1,800 tons of asphalt were exported, and in the suc- 
ceeding year the amount was nearly doubled. It then fetched, 
f.o.b., at La Brea, lO^. a ton. The export was mainly to France, 
the United States being ihe next largest customer. In 1873 
the export had risen to 7,848 tons, in 1878 to 16,190 tons, in 
1882 to 30,260 tons, in 1886 to 35,671 tons, in 1887 to 43,098 
tons, and in 1888 to 52,017 tons. 

The exports of asphalt and petroleum from 1889 to the last 
year for which statistics are available are given in the follpwing 
table: — 



Exports of Asphalt and AUisd Prodncts fi?om Trinidad. 
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the jTear 1902-3 566 tons of asplialt glanpe or mauji^ 
exported. 


Baabados. 


Geological Relations. 

Bitumen and petroleum are associated in Barbados with the 
Scotland formation consisting for the most part of red, shaly, 
incoherent sandstones. Its exact age is uncertain, but it is 
believed to belong to the oligocene period. It is met with 
below the cliff in the parishes of St. Andrews, St. Joseph, 
and St. John on the north-east side of the island. In the latter 
parish they only occur in patches near the coast. 


Distrihvlion. 

— Asphalt does not appear to bo %ei^, but man* 
Jak, similar to the conchoidal variety of l^inidad, has been 
found at many points, among which may be mentioned the 
foUowing localities — ^near Groves to the south-east of Mount 
Hillaby; near Springfield to the west of Lloyd’s Wells; on 
the coast near St. Margarets, Quinty and Consett Bay, and on 
the property of Codrington College. A seam of mamak 
traverses the grey limestone near the summit of Burnt Hill, 
and the mineral is met at other points in the neighbourhood. 
The hill owes its name to a fire which burnt for five years in 
an outcrop of man jak. 

FetraLeum. — Petroleum is found in the valleys of the streams 
that flow by Turner’s Hall Wood, Haggats and Baxter. It is 
som^imes visible on the surface of the water both of the rivers 
and of the springs as at Mount All. It is also met with at 
Springfield and at Lloyd’s Wells, close to the coast. 

Natural gas consisting mainly of methane is evolved from the 
"boiling spring” in Turner’s Hall Wood. 

Analyses and Commercial aspects. 

][aajak — ^The following are some analyses by distillation of 
the Barbados man jak. A is an analysis by Herepath, of Bristol, 
enoied by Sir Robert H. Schomburgh in 1847. B an analysis 
by P. P. Bedson, and C one by J. H. Pye, both in recent 
yeara: — 

A. 

Bitumen (resolvable by heat into tar and gas) 61-6 
Coke ... ... ... ••• ••• ••• 8^*^ 
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B. 


Volatile matter 


... «1'90 

Fixed -jke 

... 

... 8612 

Ash 

... 

... 1-58 

0. 

Volatile organic matter 

... 

... 70-85 

Non -volatile organic matter... 

... 

. . 26-97 

.Ash ... ... ••• 


-18 

Moisture 

. . • 

... 2 00 


Th^manjak was found to be almost entirely soluble in 
lohloroform, and consequently consi<tted of nearly pure bitameii. 
It w§s partially soluble in light petroleum, and therefore oon- 
tains a proportion of petrolene. A sample examined at the 
Imperial Institute melted at 104® C. (327® F ). It has accord- 
ingly a lower,^ siting point than the Trinidad manjak, nnd 
the percentage of petrolene is probably hight‘r. 

An ultimate analysis gave the following result exclusive of 
ash: — 

Carbon . 81*18 

Hydrogen ... ... 8*43 

Oxygen ... . . 10*39 

Corresponding roughly to 20 atoms of carbon, 25 of hydrogen* 
and two of oxygen. The proportion of the latter is much 
higher than would have been expected. The absence of sul- 
phur is noteworthy. 

Manjak was first worked in January, 1896, and the new in- 
dustry has met with a considerable amount of success, but 
recently the export has diminished, though the price hoa 
advanced. 

There were in 1901-2 nine mines in operation. Three of 
these belonged to one company which employed 70 to 80 
labourers. Another mine afioraed employment to only eight 
persons who were paid a shilling a day, the total production, 
amounting to 200 tons per annum. 

The manjak is mainly exported to the United States where 
it is employed in the manufacture of Brunswick black, and 
as an insulating material for electric cables. 

Petroleum. — The petroleum from Barbados is black and 
tarry, or deep brown, from the presence of bitumen. TSio 
density ranges from 0*945 to 0*971, and the flash point fram 
116® 6. (240® F.) to 149® C. (300® F.). 

^ A sample with density 0*951 gave on distillation 94 per 
cent, of heavy oil and 6 per cent, of coke, but no light petoo- 
leum or kerosene. 
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Tllie petroleum industry was ixa a lonj^ time confined almost 
encliuively to Lloyd's oil wells in the pansli of St. Joseph, which 
were orwnally 21 in number. They were 6 feet in diameter, 
SO to 140 feet in depth, and lined with pine wood. The averam 
yield of each well was from one to two barrels a day ; one well 
yielded green oil. 

In ldOl-2 there were 19 wells in the entire island, 12 of 
these, which were from 4 to 6 inches in diameter and 60 to 
1,000 feet in depth, were capable of yielding 1,400 ffallons a 
week, but the total output was only about 7,200 gallons ner 
annum. The petroleum, especially the green varied, was iSug 
employed as a medicament, both externally and inteipiUy,* hx 
Barbados and the adjoining islands. It is now usea loctd^ 
as a fuel and as a lubricant, and sells at from 2d, to 
gallon. 

Statistics, 

The following table of exports of manjakKjtXifhpotrbleun 
compiled from official returns. The values given in 
cases too low, for instance, the price of manjak delivere^^’f^e^ 
on board in 1897 was 7Z., not 21, 

No returns are made of the output of the mines or well^ 

Exports of Manjak and Petroleum from Barbados. 


Tear. 


Manjak 

• 

Petroleum. 

Tons. 

Value. 

Price 
per Ton. 

Amount. 

Value. 

Prloe 

per barrel. 





£ 

£ 8 , 


£ 

£ 

1896 

... 


878 

1,766 

2 0 

6 barrels 

18 

S 

1897 

... 


1,880 

8,760 

2 0 

— 

— 

— 

1898 

... 


1,160 

m>mim 

2 0 

2 barrels 

6 

8 

1899 

... 


1,026 

4,617 

4 10 

62 „ 

166 

3 

1900 



1,120 

6,162 

6 10 


160 

— 

1901 



1,044 

9,394 

9 0 

— 

— 

— 

1902 

■ M 


8(i8 

7,816 

9 0 

— 

— 

— 

1903 

... 

1 

651 

6,508 

10 0 

— 

— 

— 



1 
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KISW INDIAN COALFIELDS. 


The current iLumber of the Records of the Geological Survey 
of India cont^ns reports on two new Indien eo>al-*£ijeKle« ^vdiiohy 
though insignificant when compared with the g^eat ooal^fieldUi 
of Bengal and the midlands of lndia> are of ^considerable local 

- ■ 1 nr_ xl- ^ % J 5i_ 


arewaveral small areas containing coal-se&ms generally 
thickness and often of poor quality. Four areas aare 
130|||{||I^ and the following information is given regarding 
thmn. 

%alabagh three seams of coal of Jurassic age occur vary*- 
dug igi^iehuets'^JMIfff one foot to four feet. They are extremely 
v«|da»b|^ and thin oiit rapidly towards the east. The coal is a 
blackt^ shirdng lignite with a specific gravity of 1*67, due 
pz^suma^ly to its containing much ash. It breaks with a 
s^i-oenchoidal fracture, bums with a smoky fiame and 
unplealant odour, and is liable to spontaneous combustion. The 
quantify' ivailable is estimated at 70,000 tons, and. the present 
output IS about 300 tons per day. 


Six miles north of Kalabagh, Jurassic coal beds are again 
seen two miles north of Kuch. There are two coal seams, 
respectively 16 and 12 inches thick, separated by 15 feet of 
shiJe. Both seams are lenticular and of small extent. The total 
quantity available is estimated at 14,000 tons. The coal 
resembles that of Kalabagh, being a hard, black lignite. Xn 
the third area mentioned, between the Chichali Pass and 
Malla Khel, the coal is reported to be of no economic value. 


Several outcrops of coal were found exposed on the banks of 
the Barochi stream and its variovs gorges. This coal is a hard 
lignite of good quality, occurring in seams of variable thick- 
ness and limited in extent. The average thickness appeared 
to be from two to three feet. The quantity available is not 
stated, but must necessarily be small. 


An exhaustive series of analyses of these coals is given, but 
the results are somewhat misleading since although the 
proximate analyses are made on an air-dri^ sam^de, tEe 
evaporative power appears to have been determined on samples 
dried at 212® F., and consequently the latter figures appear 
abnormally high for lignite of the quality indicated by the 
proximate anatyses. Analyses of a few of the typical coals are 
given in the following table : — 
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IHm Indiftai 
Coal-fiddi. 


Locality. 

Depth from 
Buimce* Feet. 

¥. 

¥ 

Is. 

Volatile matter 
per cent* 

Fixed carbon 
per cent. 

i 

t 

41 

SI 

i'sf 

Hr 

Ealabagb 

20 

2‘5 

7*43 

26*27 

86*28 

80 62 


. 

Knch 

7 

1-33 

1019 

22*74 

46*12 

18*60 

2 85 

9*68 

Barochi Gorge 

6 

2*08 

6*20 

83*26 

86*27 

16*00 

9*27 

12*19 

,, ••• 

6*6 

3*08 

10*87 

38*77 

42*81 

5*04 

2*61 

10*46 

Charma Gorge 

4 

86 

6-02 

42*40 

41*34 

6*60 

6*64 ^ 

14*86 

Berai Gorge ... 

7 

6*6 

7*62 

86*43 

43*00 

9*72 

4*88 

* 11*68 







1 
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It will be observed that all these coals contain ^ unusually 
large quantities of sulphur, which would be an objectionable 
constituent. The second report by Mr. P. W. Bose describes 
a newly discovered coalfield in Assam, which, theugh of small 
extent, contains, like most other AssaOadtaldB, coal of good 
quality. Two seams were found outcropping at the foot of 
Dinghie Hill close to the head waters of the Um-Bileng river* 
Bore-holes have been i>ut down in two localities in this area, one 
of which failed to strike coal, and the second at flie time the 
report was written had not reached the coal level. From an 
examination of the outcrops and information derived from 
trenches the total area is estimated at 3,750,000 square feet, 
giving 470,000 tons of available coal. Analyses of' coal from 
the two trenches gave the following resulls : — 


Tmich No. 1 . 
Per cent. 

Moisture 16*02 

Volatile matter ... 47*17 

Fixed carbon ... 30*39 

Ash 6*41 


Trench No. 2* 
P»*r cent. 

17-36 

43-84 

32-76 

6-05 


indicating that the material is of fairly good quality. 
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THE CULTIVATION OP THE PARA RUBBER TREE 

IN CEYLON. 

The success which has attended the experimental cultivation 
of the Para Jobber tree in Ceylon and the Straits Settlements 
has attracted the attention of planters in all trdpioal countries 
suitable for its growth, and at the present time iiamejtpus plant* 
ations of the trees are being established in different localities. 
A number of reports, dealing with the various questions in- 
volved «in the cultivation of the trees and the preparation of the 
rubber, have been already published, and recent^ the methods 
actually in ^ Use at one of the most successful rubber plantations 
in Ceylon have been fully described in a series of articles in the 
** Indiarubber and Qutta Percha Trades Journal ’’ (Vol. 27, 
pp. 471, 567, and Vol, 28, p. 37). A short summary of the 
information contained in these may be of service for com- 
parison with p’^evkjjj^idescriptions. 

Il; was formt'rlyTBelieved in Ceylon that the Para rubber tree 
(Hevea hrasiliensis) would only flourish upon low-lying land up 
to an elevation of 500 feet, but this view was quite erroneous, 
and was not supported by the range of the tree in its natural 
habitat. Experiments have shown that in Ceylon the tree will 
thrive and furnish paving quantities of rubber when planted 
upon hill sides up to 2,700 feet, and it is still undecided whether 
its cultivation can be successfully undertaken at higher alti- 
tudes. It is stated that the tree grows most rapidly at eleva- 
tions of about 500 feet, but for practical reasons an elevation 
of from 1,000 to 1,500 feet is preferred for plantation^, as in the 
latter case the latex flows more freely, especially in the hot 
weather, whilst the yield of rubber is the same as at the lower 
altitude. The tree will grow apparently upon very poor soil, 
though the yield of rulmer would probably not^ be very re- 
munerative under such conditions, and plantations will, of 
course, always be established on fairly good soil, which should 
not be too stiff. 

The trees are raised from seed, the soundness of which should 
be ascertained by breaking a number selected at random, as 

is almost impossible to distinguish good from bad seed by 
appearance only. If the seeds are procured from a distance^ it 
is necessary that they should be carefully packed, as otherwise 
they are very liable to lose their vitality during transit. The 
method adopted on the estate in question is to wash the seeds 
in a solution of copper sulphate and then pack them in damp 
powdered charcoal, a process which has given very satisfactory 
results for journeys up to four weeks’ duration. 

The seeds are usually sown in nursery beds situated upon 
good land which is fairly level and has a supply of water con- 
veniently at hand. The plot should be divided into beds about 
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20 feet long and 4 feet wide, with a drain one foot wide and deep 
lietween. After the beds have been levelled the seeds are placed 
in the soil, being preferably laid upon their side, at a depth of 
about half an inch. It is customary to sow the seeds about 
6 inches by 6 inches ^art, but if plenty of land be available, 
this distance can be increased with advantage to one foot by 
one foot. The seeds are well watered twice daily, and ^rmi** 
nation soon occurs; subsequent growth is rapia, and in ten 
days the seedlings are above ground, whilst ten days later they 
are nearly 10 inches high. The average height of the plants 
when ten months old, if the seeds have been sown 6 inches by 
6 inches apart, is stated to be 6 feet. The young plants require 
protection from the attacks of insects or animals, and the 
beds must be screened from direct sunlight by means of a good 
cover placed about 2 feet above the soil. At the end of a month 
the cover of the nursery is gradually taken off, and in two 
months’ time it should be removed altog«^k^, as the young 
plants will then grow better if exposed to the full sunshine. 
It is stated that the success of raising the plants fipm seed is 
dependent upon the care bestowed during the first ten days. 

When the plants are about 5 or 6 feet high they are trans- 
ferred to their permanent positions, previous to which the 
stem is usually cut o£E about 18 inches above the soil, and has 
no leaves up to that height at the time of planting. The young 
plants are placed in prepared holes filled with surface soil, 
great care being taken that the tap-root is put in straight, and 
the soil is pressed firmly against it. The ground should be 
kept clear oi weeds and the young plants protected, if necessary, 
from animals until they are about 6 feet high, after which they 
will grow on without much further trouble. 

Some planters prefer to sow the seed in the position which the 
tree is to occupy, and if this course is adopted, the procedure 
employed in the nursery must be followed in each individual 
case. 

The distance at which the trees should be planted, in order 
to obtain the best results has given rise to considerable diversity 
of opinion, some authorities recommending close planting and 
others distant. From the results obtained in Ceylon it is 
suggested that the trees should be placed 15 feet by 15 feet 
ajM^, giving about 200 trees per acre. It is admitted that 
treds planted 30 feet by 30 feet apart grow much faster and 
bigger than when they are closer together, but in this case 
there are only about 50 trees per acre, and, as the yield of 
rubber per tree is not very much greater than from closer 
planted trees, the return per acre is considerably less. ^ ^ees 
planted 15 feet by 15 feet apart have given an average yield 
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30 feet apart Kaye only averaged lb. of rubber per tree, w 
increase iHBufficient to oompeuBate for tbe great reduction in 
tbe' number of 1rees. Distant planting is, therefore^ only recom- 
mended u^on it is desired to grow some other product, such ap 
cacao, in we shade furnished by the rubber trees. 

The trees are tapped for the first time in their ^liwrenth year, 
at which age a large proportion should have ^attained the necep^ 
sary size of at least 18 inches in circumference, lu Ceylon the 
usual method of tapping is by a series of Y-shaped incisions, a 
tin cup being fixed below each in order to collect the latex. 
Some planters make the first cuts about 0 feet fiom the ground 
and work downwards, but the method employed on this estate 
is to commence operations about 3 feet from tne ground and On 
every second day to make two fresh cuts, one above and one 
below the previous ones. The incisions are placed in vertical 
rows down about 1 inch apart, and each limb of the 

Y is from inches in lenp'th. T'sually four rows of in- 

cisions ax;e made, each of which contains GO distinct cuts, 
making a total of 240. The tapping proems is thus spread over 
a period of about two months, and it is claimed that this method 
yields much more rubber than the older practice of making a 
larger number of incisions at once. After four or six mourns^ 
time the trees are again tapped, the new incisions being made 
between the previous rows. 

Tapping is only performed in the early morning, from 6.30 
to 9 a.m., as it has been found that the yield of rubber 
tained from a given number of incisions made in the evening is 
only about one-third of that furnished by the same number 
made in the morning. The coolies work in groups of three ; 
the first makes the incision, the second affixes the tin cup, aud 
the third pours a little water into each cup directly it is placed 
in position. The tin cup has a fairly sharp edge which is 
simply pressed into the bark just below the incision and this 
attachment is sufficiently firm to prevent the cup from falling, 
even when full of latex. The object of placing a little water in 
each cup is to retard the coagulation of the latex until the total 
yield can be treated in the motory. The coolies usually finish 
placing the tins by about 8.30 or 9 a.iu., they then collect the 
latex in pails and deliver it in the factory by about 11 a.m. 
They afterwards return to the trees and collect the “ scrap 
rubber which has coagulated in the incisions made two days 
previously. The opinion is expressed, however,^ that it might 
oe better to leave tnis rubber in the wounds as it seals the cut 
surfaces and helps them to heal quickly. The loss would not be 
very great, as the amount of “ scrap ” rubber obtained is only 
132 lb. for every 1,000 lb. of good rubber prepared from the 
latex. 
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The following particulars are furnished regarding the size of 
the trees and the yield of rubber. The average size of a 
seven-year-old tree is about 50 feet in height, with a circum- 
ference of from 20 to 22 inches 3 feet above the ground, whilst 
trees 13 years old have a circumference, measured as above, of 
from 45 to 53 inches. The results of tapping experiments show 
that a tree will give about 8 ozs. of rubber in its seventh year 
and 10 ozs. in the next ; trees from nine to 11 years old will, 
if carefully tapped, furnish lb. per tree during the year, and 
there is no appreciable average increase on this yield from trees 
11 to 13 years^ old, as the latter give from 1| to 2 lbs. of rubber 
per tree. The following examples are given of actual results 
obtained on tapping nine-year-old trees : 

Two hundreu and ten trees, growing at an elevation of about 
500 feet, were tapped in January and February, and gave 
150 lbs. of dry rubber ; the same trees tafmg^ again during 
August and September j^ielded 207 lbs. of dry rubber, making a 
total of 357 lbs. during the year, or 1’7 lb. of dry rubber per 
tree. 


In another case 237 trees at an elevation of about 1,000 feet 
gave 162 lbs. of rubber when tapped in April and May; in 
November and December a further quantity of 230 lbs. was 
oltained from them, giving a total yield of 302 lbs., or 1*65 lb. 
of diy rubber per tree. 

The process employed for the preparation of the rubber fiom 
the lat^x is extremely simple, and may be briefly described. 
The latex is first strained through a sieve with fine mesh, in 
order to free it from all extraneous solid matter, and is collected 
in circular enamelled basins about 10 inches in diameter and 


2 inches deep. The latex is allowed to stand without any 
addition until the next morning, by which time it has 
coagulated spontaneously, and theAiake of rubber is found float- 
ing on the liquid. The cake is then lifted out and placed upon 
a sloping table to drain, the removal of the water being 
facilitated by pressure, first with the hands and finally with a 
wooden roller. In using the roller it is recommended to work 
from the centre to the edge all round before going right over 
as otherwise the cake is liable to pucker. The liquid which is 
expressed from the cakes is collected and allowed to stand for 
some time, when a further quantity of rubber 'separates, 
amounting to 1 or lb. for every 30 lbs. of cake rubber. 

After the water has been thoroughly removed from the cakeg 
thej^ are placed upon sloping tables for about 48 hours, and 
while still soft they are usually branded with the nanle .of the 
estate. The cakes are then transferred to wire trays for 24 
hours, and are finally hung up on wires in a darkened room 
and allowed to dry until they are quite clear. The time required 
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for drying naturally depends upon the thickness of fhe cakes or 
“ biscuits/' as they are technically called. “biscuits" four 
to the Ibw require otot three months to dry perfectly clear, if 
artificial drying is not employed, whereas if made eight to the 
lb. the o|ferat]on is complete in six weeks* By the adoption 
of artificial means of drying, such as the use of fans and 
stoves, the time occupied could of course be griatly reduced 
and the dry rubber placed upon the market at a much earlier 
date. If the “biscuits" become mildewecf when hanging on 
the wires, as frequently happens during wot weather, they are 
thoroughly washed just before packing and then put back on 
the wires for three days to dry again. For export the biscuits 
are usually packed in small boxes holding about 400 cakes or 
60 Ibrt. of dry rubber. The quality of the rubber produced 
upon this estate is indicated by the fact that the average price 
obtained for all the rubber exported during 1903 was 4s. 
per lb, 

Some iufoiniation regarding the cost of establishing rubber 
plantations and of the size and equipment of a factory for pre- 
paring the rubber are also given in the articles. It is estimated 
that to open up an estate of 200 acres in Ceylon with rubber 
trees, and to maintain it to the end of the sixth y^r, will cost 
Us. 03,990 or about 4,200/. Of this amount Ks. 28.990 is 
allotted for the first year's charges, whilst the subsequent up- 
keep is estimated at Its. 7,000 per annum. From the writer's 
experience he concludes that a factory 72 feet by 24 feet with 
two floors would be sufficiently large to deal with six tons of 
rubber per month, provided hot air be used for drying, and 
rough plans are given for a building suitable for the purpose* 


COTTON CULTIVATION ^N THE UNITED STATES. 

The attention of the United States Dejiartment of Agricul- 
ture has been directed recently to a number of questions relating 
to cotton cultivatJion, and an account of the results which have 
been obtained is given in the Annual Reports for 1903,^ The 
most important problems dealt with are the production ^ of 
long-stapled “ upland " cotton, the acclimatisation of Egyptian 
cotton, and the prevention of injury to the crops by disease or 
insect pests. 

The quantity of long-stapled cotton produced in the United 
States is at present somewhat limited, whilst the demand is 
steadily increasing. Attempts are being made, therefore, to 
establish new races of long-stapled “ upland " cotton which 
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will gi\i6 yields comparable wiili those of ordinary “ upland ” 
cotton and be thoroughly adapted for mwth in ihe ** u]^land ” 
cotton regions. The long^stapled “ u|uand ” cottons wmoh are 
now cultivated possess various defects. Their fibre is some- 
what weak and their seeds are downy; on this account they 
cannot be treated satisfactorily with a roller gin, and if a saw 
gin is employed the fibre is liable to be injured and broken, 
it is hoped that by hybridising the fine long-stapled Sea 
Island ** cotton which has smooth, black seeds, with the short- 
stapled upland variety, which bears large bolls and downy 
seeds, new varieties may be obtained which will possess large 
bolls, smooth seeds and long, strong fibre. In the course of 
ex^riments undertaken with this object, no less than 40,000 
hybrids have been produced from which certain types have 
been selected. These selected plants are being carefully culti- 
vated with the view of securing fixed types which, it is hoped, 
will yield the desired results and furnish (P^Moe of from Ij to 
If inches in length. 

Experiments are also being conducted with the object of 
improving the strength and length of staple of the best long- 
stapled “ upland cottons already existing, and it is considered 
that much may be accomplished in this direction by careful 
methods of seed selection. 

Considerable attention is being devoted to the cultivation of 
Egyptian cotton in the United States. The demand for this 
material is constantly increasing, whilst the area under cultiva- 
tion in Egypt is incapable of much extension. The value of 
the annual imports of Egyptian cotton into the United States 
amounts to about 1,600,000^ It has been found that when the 
Egyptian cotton plant is first introduced into American soil it 
gives a poor yield, and the fibre tends to lose certain of its 
characteristics. Experiments are in progress to obtain by 
care^l selection varieties which will prove adapted to the new 
conditions. One variety which has been cultivated for three 
years in South Carolina is very promising and is being grown 
on a considerable area. Another variety, obtained by h5l)ridi- 
sation of “ Sea Island ” cotton with “ Milafifi,” has been sub- 
mitted to selection experiments, and during 1902-3 gave an 
excellent yield of fibre of fine quality but of rather variable 
length. Samples of these products have been reported in 
many instances to be equal to the best cotton grown in Egypt. 
It is confidently expecb?d that varieties will be secured ulti- 
mately which will be thoroughly suited to cultivation under 
American conditions. 

The possibility of producing cotton plants capable of resist- 
ing disease has been made a subject of special study, and 
important results have been obtained especially in the case 



of wilt or black-heart ” disease. Certain forms of “ Sea 
Island ootton have been produced by a proc0{ia of oaji^fuJl CUttfi 
selection imd have been tested on a large scale by cultivation In tli0« 
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quite resistant to the wilt-disease and yield ctofs of superior gtUtei^^ 
quality. Work is also being carried on with tae object of 
improving the ^‘wilt-resisting" forms of ^“upland" cottaai» 

This disease has been found to be more prevalent among 
" upland cotton than was formerly supposed. 

Au investigation has been made of the “ cotton root-rot»" a 
disease of parasitic origin, and it is believed that the fungim 
causing it has now been identified for the first time. ^ Experi-' 
ments are being conducted by methods of selection with a view 
to the production of forms of cotton resistant to this disease. 

The cotton cron of the United States is seriously menaced 
by the continufflr spread of the “ boll-weeviU' (^Afithonoftius 
grandis, Boh.), a small, greyish insect of rather less than a 
quarter of an inch in length which punctures the buds or bolls 
and lays its eggs in them. The larvje are produced within the 
bolls and feed upon their tissues. The development of the bolls 
is thus impaired, and they become dwarfed or stunted.^ The 
insect caused considerable damage to the cotton crop in Mexico 
in 1862, and first appeared in Texas in 1894. The life history 
and habits of this weevil have been thoroughly studied, afid 
efforts are being made to discover suitable means of checking 
its ravages. The possibility of controlling the pest by means 
of parasites has received special attention, and an expert has 
paid a visit to^ Mexico, where a Government Commission 
appointed to investigate the weevil problem has been studying 
the propagation of a mite {Pedieuloides verUrieosus^ which has 
been found to destroy the larves of the insect. Cultures of this 
parosite have been taken to Texas, and the work is being con- 
tinued, but the results obtained hitherto seem to indicate that 
the climatic conditions in Texas will not permit of success. 

Experiments have proved that cotton can be grown with 
profit even in districts infested by the boll- weevil, if se^ 
selection, early planting and thorough cultivation are adopts. 

Owing to tne importance of this subject, reference may be 
made to the recent discovery of an ant which preys upon the 
boll-weevil. An article on this subject written by Mr. 0. IP, 

Cook, of the United States Department of Agnoulturo, and 
dated May 11th, 1904, has been published in Setetuie. 

During a visit to Guatemala in the year 1902 it was noticed 
that a small Indian cotton plant cultivated by the natives 
was not attacked by the weevils, whilst the insects were rety 
common in the flowers of a tree-cotton growing spontaneouifly 
at a short distance from the plantation. 
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More recently, owing to the increasing ravages of the boll- 
weevil in Texas, the existence of this cotton plant, which is 
not attacked by the boll-weevil, was recalled, and it was thought 
desirable to ascertain, if possible, whether the plant possesses 
any quality enabling it to resist the pest, or to what causes its 
immunity is due. A careful search showed that the boll- weevil 
is ])resent, but is kept in check by a large, reddish-brown ant, 
which is attracted to the plant bv the food which it secures 
from the extra-floral nectaries. The ant seizes the weevil in 
its mandibles and inserts its sting at the point unprotected 
by the beetle’s armour. The weevil is killed immediately, and 
is carried away in the jaws of its captor. The manner in which 
the destruction of the pest is accomplished seems to show that 
the ant is by structure and instinct specially equipped for the 
purpose. The insect appears to be hardy and able to survive a 
long, dry season and cold weather in Guatem^l^ 

It is hoped that it may be possible to introduce this ant 
successfully into the cotton plantations of the United States. 


COTTON CULTH ATION IN THE DUTCH INDIES. 

Cotton appears to be widely cultivated in the Dutch Indies, 
but definite information as to the area devoted to the industry 
and the amount of cotton produced is not readily obtainable. 
It is stated that in 1898 the exports from Java amounted to 
12,810,0001b. 

Cotton growing was commenced in the Dutch Indies early in 
the nineteenth century. The first consignment of cotton which 
was sent to Europe was said to be much shorter and coarser 
than American cotton, and, in consequence of this report, 
attempts were made to cultivate better varieties. In Java, ex- 
periments wore carried out with Gossymum vitifoliumj but in 
1839 the crops were destroyed by caterpillars and the trials were 
discontinued. Some years later further attempts were made, 
and a bale of cotton which was sent to Holland in 1845 was 
reported to be of better quality ; unfortunately, however, the 
cost of production rendered the trial unremunerative. Many 
other experiments have been carried out from time to time with 
exotic varieties of cotton, but usually without much success. 

In spite of all these failures Teysmann and De Vries have ex- 
pressed the opinion that cotton cultivation in these colpnies 
might acquire considerable importance, and further trials have 
been conducted in recent years. An account of these experi- 
ments has been given by Dr. W. R. Tromp de Haas in “ Teys- 
mania,“ 1903. 



Sept. 29, ISOi.] SUPPtEliENT TO THE BOAED OF TBADE JOX7BNAL. 


195 


Bulletin of the Imperial Institute, 


The results obtained in Java and Madura show that cotton Cotton 
cultivation can he carried on successfully in the northern and GiiltiFmtii 
eastern districts, but that in the western districts the industry is xnthe 
liable to failu’«‘ on account of the irregularity of the climate. D-tcii 
The hopes raised by Teysmann with regard to cotton cultivation, - 
and especially as to the introduction of foreign varieties, have 
not been realised, and, in spite of etforts to d( velop the industry, 
the importance of cotton growing in th< Dutch Indies is 
diminishing year by year. 

The risks incurred in cultivating either good orotic or even 
indigenous varieties of cotton deter the native planter from 
taking up the industry. In many districts the natives piefer 
the cultivation of other plants, such as tobacco or the sugar- 
cane, which demand less care and labour, and give a larger 
profit. 

A comparison of the yield of cotton in Java with that ob- 
tained in the ^jj)iited States shows at once the difficulty 
experiencecl in* carrying on the industry in a remunerative 
manner, roywhilst in America »340 lb. of cleaned cotton are 
obtained per bouw (approximately 1*76 acres), the yield in the 
Dutch Indies, under favourable conditions, only amounts to 
200 lb. per bouw, and the cotton produced is of inferior quality. 


THE STRUCTURE AND PROPERTIES OF 
“ MERCERISED ” COTTON. 

The changes produced in the properties and structure of 
cotton fibre by the action o^ alkali in the process of 
mercerising ” are of considerable interest, both from the 
practical and fiom the scientific standpoint. The influence of 
alkalis and other chemical reagents on the tensile strength and 
tinctorial pioperties of cotton yarns has already been investi- 
gated by Messrs. Hubner and Pope, and a short account of 
their conclusions has been given in the Imperial Institute 
Bulletin, 1903, vol. I., pp. 43-44. These authors have continued 
their work and embodied their later results in a paper pub- 
lished in the Journal of the Society of Chemical Industry, 1904, 
vol. 23, pp. 404-411. 

In order to ascertain the effect of alkali on the tinctorial 
pioperties of cotton fibre, hanks of yarn were^ steeped in cold 
solutions of caustic soda of varying concentration (irom 0*4 to 
30*5 per cent, of sodium hydroxide), and were afterwards 
washed with cold water and dyed with benzopurpurin 4B. It 
was found that the affinity of cotton for direct dyestuffs was 
considerably increased by treatment with soda solution of 
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0'4 to 8*0 per cent, strengtli, and that the amount of the increase 
was rougnly proportional to tiie strength of the solution 
. employed. In the case of solutions containing from 8*0 to 9*5 
per cent, of soda the increase in the concentration of the alkali 
causes a greater increase in the affinity for the colour than 
does a corresponding increase of concentration in weaker 
solutions. This effect is more marked in solutions of 9'5 to 11*4 
per cent, strength, and still more at concentrations of 11*4 to 
13*5 per cent. Beyond this point the effect of an increase in the 
strength of the soda in increasing the affinity of the cotton for 
colour is less, so that raising the stren^h of the soda from 
13*5 to 17*7 per cent, has only about &e same effect as an 
increase from 11.4 to 12*0 per cent., or from 12*6 to 13*5 per 
cent. Above a concentration of 20*1 per cent, an increase in 
the strength has only a slight influence on the shade of colour 
produced on dyeing, and above a concentration of 32 per cent, 
any further increase in strength is accomp^l^d by a dimi- 
nution in the affinity of the fibre for dyestuffs; thus yam 
treated with 32 per cent, soda solution dyes much more strongly 
than that treated with 36*5 per cent., and in the latter case the 
shade produced is only of the depth obtained with soda of 
15*3 per cent, strength. 

Experiments wore made to test the influence of the tempera- 
ture of the alkali solution on the affinity of cotton for dyes. A 
remarkable result was obtained; it was found that whilst hot 
soda solution of 8*7 per cent, strength causes the production of 
a deeper shade in dyeing than 4*4 per cent, soda applied cold, 
yet soda of 13*5 per cent, strength used hot gives less depth of 
colour than cold soda of a concentration of 8‘7 per cent. 

Since cotton yam is usually boiled with soda of 0*5 to 1 per 
cent, strength as a preliminary to bleaching, a series of trials 
was carried out to ascertain the effect of this treatment on the 
dyeing properties of the material. The results showed that the 
custom of boiling the yarn with dilute soda causes no increase 
in the affinity of the cotton for substantive colouring matters, 
although when the yarn is treated with cold soda ox the same 
concentration a deeper colour is produced on dyeing. 

Many chemical reagents effect an increase in the affinity of 
cotton for direct dye-stuffs. Experiments were conducted in 
which hanks of bleached cotton were treated with solutions of 
barium mercuric iodide, potassium iodide, hydrochloric acid, 
zinc chloride and nitric acid, and were afterwards washed, dried 
and transferred to the dyeing bath. In each case the affinity 
for the colour was found to increase with the concentration of 
the solution, but no reversal of this effect was observed like ^that 
caused by soda of certain strengths. 

A series of tests was made to determine the extent to which 
cotton yam is shrunk by treatment with soda solution of 
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dilEerent conoentratioxis. The results showed that very dilute tbs 
soda, even of 0*5 per cent, strength, causes a ^eater idirmkage ftam 
of the yam than pure water does, and that as the sti^eniyth of the unit 


soda is incieasea the amount of shrinkage increases uniformly 
.|ip to a codeentration of 8-7 per cent., whilst above this point 
flie extent of the shrinkage increases much rugate lapidly, the , ^ 
greatest effect being obtained with soda of 20 per ceni. 8tren||th ; 
as the concentration is further increased, the amount of shnnk- 


undergoes gradual dilution, in consequence of which shrinkage 
occurs owing to the action of the dilute soda on the fibre. This 
peculiarity is of some practical importance, for if the yam is 
treated with soda of greater strength than 30 per cent , allow- 
ance must be n«ade for the further mrinkage during the washing 
in order to meet .v»tendency to tearing or ripping caused by the 
strain exerted on the mercerising frame. 

The microscopic examination of the changes induced in 
cotton by mercerisation was made with the aid of crossed 
Nicol prisms, between which was inserted n mica plate of such 
thickness as to increase the retardation of the light passing 
through the preparation by one-eighth of a wave-length. 
raw cotton fibre appears as a flattened ribbon, the edges of which 
are somewhat thickened and turned up. The internal canal is 
clearly visible in polarised light, and is seen to extend through 
the Whole length of the fibre. The cotton fibre is naturally 
twisted 01 creased ; the twist is sometimes in one direction and 
sometimes in the other, several changes in the direction 
occurring in the length of a single fibre. This variation in the 
direction of the twist is of great importance in connection with 
theproduction of lustre during mercerisation. 

The behaviour of cotton fibre when treated with soda solution 
of different concentrations was studied. The most important 
phenomena observed are epitomised in the following table: — 
Streneth of 


soda BCHUtlOD. 

0—6*6 % No apparent effect. 

7—8 „ Incomplofte uncoiling of the fibre for about a leoond. 

8*7 „ Cntwistieg, at first rapid and afterwards slow. 

11*4 „ Bapid and slow uncoiling take place simnltaneonsly lasting about 
5 seconds. 

16*3 „ Untwisting followed by swelling. 

17*7 „ Untwisting and swelling proceed together. 

87—86*6 n Swelling precedes untwisting. 

The concentration of 17*7 per cent, is the lowest at which 
meroerisatioii for practical purposes can be effected. It is 
evident, ikerefore, that for the production of the lustre on 
cotton, the untwisting of the fibre must take place either after 
the swelling has occurred or simultaneously with it. In oon** 
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firmation of this couclusion, it has been found that under the 
^action of hot soda solution (which does not produce a marked 
mercerising e fleet) the untwisting of the libre precedes the 
swelling. 

The lustre of mercerised yam was formerly attributed to 
the shrinkage and swelling brought about by the action of the 
strong soda solution, whilst a third factor, the untwisting of 
the libre, was entirely overlooked. The results of an investi- 
gation of the action of a number of reagents on stretched cotton 
yarn have pioved that all three of these factors are essential 
to the production of any considerable lustre. The reagents 
employed w’ere a mixture of water-glass and caustic soda., a 
mixture of glycerine and caustic soda, sulphuric acid, solution 
of zinc chloride, syrupy phosphoric acid, nitric acid, hydro- 
chloric acid, and solutions of sodium sulphide, potassium iodide, 
potassium mercuric iodide and barium mercuric iodide. Of 
these reagents, those which caused the pvaduction of the best 
lustre were caustic soda, soda with water-glass, soda with 
glycerine, and nitric acid; all these caused rapid untwisting, 
strong swelling and considerable shrinkage. Sodium sulphide 
and hydrochloric acid effected rapid untwisting of the fibre, 
but only slight swelling and shrinkage, and produced little gloss 
on the yarn. Barium mercuric iodide caused considerable 
swelling and shrinkage, but did not efl'ect the untwisting of the 
fibre, and consequently gave rise to but slight lustre. Zinc 
chloride, potassium iodide and potassium mercuric iodide caused 
no untwisting and but slight swelling and shrinkage, and hence 
produced very little lustre. 

A study has been made of the mechanical effect which gives 
rise to the lustrous appearance of yam mercerised under tension. 
If a raw cotton fibre, the two ends of which are fixed to a 
microscope slide by means of wax, is treated with soda solution 
of 30 per cent, strength, it first straightens itself and then 
swells, becoming rounded and gelatinous ; after it has reached 
this stage, the untwisting begins. Since the fibre is fixed at 
each end it follows that as one part gives up its natural twist, 
another part becomes twisted. This action goes on repeatedly 
until finally the original twist of the fibre is replaced by a new 
kind of twist. The fibre now has the appearance of a gela- 
tinous, straight rod on which spiral windings are visible ; after 
being washed and dried it still retains this form. 'Qy this pro- 
cess the creased band which constituted the raw fibre is con- 
verted into a straight rod of nearly circular cross-section which 
bears on its surface a series of spiral elevations. The surfaces 
of the fibre and the ridges are quite sniooth ; the latter reflect 
the light in the same way as the turns in a polished corkscrew, 
and it is to the presence of these ridges that the increased lusjre 
of cotton yam mercerised in the stretched condition is due. 
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THE PAPER TREE OF TONKIN. 

TH© tro© known in Tonkin under tlie name of cay gi6 is 
cultivated bv tbe natives for tbe sake of its bark, wbitjii is em- 
ployed in the manufacture of pa per . Tbis plant has been 
identified as Daj^hne 'involucrata, TV^all., of the natural aider 
ThymelcBacece, It has long been used in India for paper- 
making, th© bark being employed in admixture with that of the 
allied species, JJaphne caruuwinaj the so-called Nej^l paper 
plant. In Annam, an extensive area is devoted to its calti- 
vation amounting, in th© Province of Hung-hoa alone, to about 
G70 acres. An account of the cultivation of the tree and th© 
method of utilising its bark has been contributed recently to 
the “ Revue des Cultures Coloniales,"* 1904, vol. 14, pp. 175-182 
and 271-273. 

The plant gro‘vs uSst in an alluvial soil which is rich in humus 
and can be easily irrigated, and it readily accommodates itself 
to th8 changes of temperature of the Tonkin climate. 

The following method of cultivation is practised by the 
natives. The seed is sown in February or March according to 
the temperature. If the heat tends to injure the seedlings 
they are shaded with screens of palm-leaves. In ibe same 
period of the following year the young trees are transplanted 
at intervals of 30 to 40 inches in plantations which usually have 
an area of | to 1^ acres and rarely extend to 2J acres. The 
branches are cut in August or September of the third year, 
before the plant has flowered ; they have a diameter varying 
from about one-half to an inch and a leng^ of 14 to 2 yards. 
The number of branches born© by on© tree is usually fr<^in five 
to 12, but sometimes amounts to as many as 20. After tbe 
branches have been gathered tbe leaves are removed and the 
bark is stripped off by hand. Th© product thus obtained has 
the appearance of soft, flexible, fibrous ribbons ; it is ilried 
thoroughly by exposure to tbe sun. 

A tree of the age of three years yields, on th© average, about 
12 oz. of fresh bark or 4J^ oz. of the dry material. Assuming 
the presence of 1>400 plants per acre, th© yield of dry bark 
would amount to approximately 400 lb. per acre. This quan- 
tity is th© maximum obtainame by the cultural methods at 
present employed. The natives usually make four cuttings at 
regular intervals of three years ; the second crop is of the beat 
quality. At tbe end of 12 years the plant is exhausted and is 
then considered to furnish too small a yield to warrant its 
further cultivation. The bark in its raw state^ sells at differtuit 
prices according to its quality ; the first quality realises abnit 
24«. per cwt., whilst th© lowest quality is sold at about half this 
price. 
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The total quantity of the dry bark produced annually in 
Hung-hoa amounts to about 120 tons. About 24 to 30 tons is 
used in the village of Phi-dinh for the manufacture of paper; the 
remainder is distributed among the following villages: — Vii- 
yen, 35 tons ; Yen-luong, 15 tons ; Van-phu, 35 tons ; Thach- 
de, 5 tons. 

It is considered that the yield of fibre might be greatly in- 
creased by the adoption of improved methods of cultivation. 
Before transplanting the young trees, the soil should be well 
prepared and freely manured. TJie plants should be selected 
rigorously, and only those should be transplanted which bear 
well-formed stems and are provided with numerous roots. 
During the first year, the plantation should be weeded •two or 
three times. In the second and third years occasional plough- 
ing is required in order to clear the ground of adventitious 
plants and to allow of the admission of air^ the lower layera 
of the soil ; this treatment is particularly necessary if the soil 
contains much clay. 

It is estimated that under systematic cultivation each plant 
would yield about 9 oz. of dry bark or double the amount pro- 
duced Dy the native methods. Since an acre would probably 
produce 4,000 plants under these conditions, the total yield of 
dry bark would amount to about 1 ton per acre of the average 
value of 16L 

In the village of Phi-dinh, Hung-hoa Province, the manu- 
facture of paper is carried on by the following method. The 
bark of “ c&y gio ” is immersed in water for 48 hours and is 
afterwards soaked m weak milk of lime for the same leng^ 
of time. Whilst still impregnated with lime it is submitted to 
the action of steam for 24 hours, and is afterwards washed and 
cleaned, and reduced to a pulp by means of a pestle and mortar. 
The pulp is again washed and then transferred to a rectangular 
wooden vessel filled \^jth water to which a gummy substance 
has been added derived from a tree known as “ c&y mo.” The 
paper manufacturers purchase the wood of this tree from the 
native foresters who collect it in the mountains. The wood 
is converted into chips or shavings which are steeped in water 
for 12 hours. The gummy water so obtained is poured into 
the wooden vessel in which the pulp is afterwards placed. 
About 1 lb. of “ c&y mo ” shavings is reimirod for 30 lbs. of 
the ** c&y gio ” bark. The pulp is withdrawn, shaken, and 
spread out in tbin layers. The sheets thus formed arn^ ]^aoed 
in a pile which is pressed in order to remove the encess of ^tcr. 
Finally, the sheets are separated from one anbther and dried in 
the sun. The paper obtained in this way is always mpre or 
less bibulous, feie process of sizing paper> with the obiect of 
rendering it impermeable, is quite unknown to the natiTOs. 
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In the village of Lang-buoi, near H^anoi, piiper is manu- The 
factured in a somewhat different manner. The bark is Tree of 
macerated first ‘n water and afterwards in lime water. It is Tonkin, 
then heated with water in a hermetically sealed vessel for 
three or four days. The two layers of which the bark is com- 
posed are next separated by means of a knife ; the outer layer 
is brown, whilst the inner layer is yellowish in coloi?r and 
more fibrous. The former serves for the ma'nufacture of paper 
of inferior quality, the latter being reserved for a finer, whiter 
and less bibulous paper. Each portion is converted into a 
pulp by means of a pestle and mortar, and the pulp is trans- 
ferred to large baskets and carefully washed with water. The 
product is put into wooden troughs provided with water which 
contains a certain amount of the gummy substance derived 
from okf mo.” The sheets of paper are then made in the 
manner already described. 

There is another plant used in Tonkin for paper-making 
which bears the native name of ‘‘ cay canh/’ or the wild ‘‘ cay 
gi6.” This is a small bush not exceeding 36 to 40 inches in 
height. The branches attain a maximum thickness of abo-ut 
half an inch; the bark contains a fibrous tissue, the fineness of 
which contributes to the production of pulp of very good 
quality. The plant has not been completely identified, but 
is recognised as a member of the Natural Order, Thymelceacece, 

It grows in poor, dry, stony soil, and is able to bear the greatest 
summer heat without injury. “ Cay c&nh ” has always been 
neglected on account of the small proportion of bark that it 
yields, and experiment has shown that notwithstanding the 
superiority of the paper made from this material the regular 
cultivation of the species would not prove remunerative. The 
pulp, however, might be utilised in combination with ordinary 
pulp to improve the quality of the paper. 

The paper mulberry [Br^ouss^netia papyrifera), a plant in- 
digenous to China, Siam, Polynesian Islands and Burma, is 
frequently met with in Tonkin bv the roadside, but its cultiva- 
tion has never been adopted bv the natives. This tree bears a 
greyish-brown bark which is greatly esteemed in Japan as a 
paper stock, is used in Burma for the manufacture oi papier 
machi and is employed in the Sandwich Islands and Hawaii 
for making native cloth. 





202 


SUMUmiKT TO THI BOUtO OF TBAPE JOUBITAL. Sept. 29. IBOi. 


Bulletin of the Imperial Institute, 


t:^e tea production of the British empire. 

The introduction of tea into Europe dates from the early part 
of the 17th century ; its cultivation and use had then been long 
established in China and Japan, and for the next 200 years 
these were j3racticallv the only countries from which it was 
obtained Early in the 19th century, however, European 
nations began to experiment on the possibilities of growing tea 
in their eastern possessions, and these eftorts have proved so 
successful that the ouljjut of tea from India and Ceylon now 
rivals that of the Chinese Empire. In the year 1820 the Dutch 
succeeded in establishing tea gardens in java, and the years 
1880 to 1840 saw the commencement of the export trade in 
Indian-grown tea. In the year 1873 Ceylon began to export 
tea, and the industry has flourished so well there that the ex- 
port thence at the present time does not fall much behind the 
total production of tea in India. An account o^the history and 
present state of tea cultivation within the British Empire has 
been recently published by Mr. A. G. Stanton in the ‘‘Journal 
of the Society of Arts” for June 3, 1904, and from it most of 
the following points of interest have been summarised. 

As regards its cultivation the tea plant requires both sun- 
shine and rainfall in liberal proportions ; the latter amounts to 
100 inches or more per annum in most tea districts, and in some 
parts even exceeds 200 inches. The best soil is a rich' loam, 
but it also grows where there is a free subsoil, as this permits 
the penetration of the long tap root of the bush. The aim of 
the planter is to produce as much leaf of good quality as 
possible ; the flower is of no use for making tea, and is only 
allowed to develop when seed is desired. The leaf bud and two, 
or perhaps three, leaves are plucked from the fine shoots ; if 
more leaves are plucked the tea becomes coarser and of lower 
quality. The plucking is made at intervals of eight or nine days 
or so by women and children, and they bring the leaves in bas- 
kets to the factory. 

On the Indian plantations machinery is employed in the 
various processes of manufacture, and thus the large amount 
of handling that Chinese tea meets with in the course of 
its preparation is avoided. The first stage in the manu- 
f actiw is the withering process ; in this the leaves are 
laid out thinly on trays or sheets until the rigidity of the leaf- 
cell disapi>ears and the leaf becomes soft and easily rolled. 
When the withering is satisfactorily advanced^ the time 
required varying with the state of the weather, the leaf under- 
goes the second process, being rolled by machinery to bi^ajc Up 
me softened leaf-cells and cause the sap to exude. The third 
process, which is one of fermentation or oxidation, foliowis ; the 
rolled leaf is allowed to ferment until it assumes a bright. cop- 
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pery tint. The fourth operation, the firing, is then performed by 
placing the leaves in a drying apparatus and heatinjg them to 
lairly high temperature; this stops the fermentation and the 
colour of the leal is changed to black. The tea is then^sepa rated 
into difierent sizes by means of sieves, to suit the requiiements 
of different markets, and is packed in chests for sale. 

Green tea is obtained by a variation in the process of manu- 
facture ; the withering and fermenting stages^are omitted and 
the leaf is steamed, rolled and immediately fired, and thus the 
green colour of the chlorophyll is preserved. 

Some idea of the magnitude of the industry may be obtained 
from the fact that in the year 1902 the total amount exported 
from the tea-producing countries of the world amounted to 
about 615 million lb. The actual amount produced is of course 
far larger, as the (quantity consumed by the 400 million in« 
habitants of China is unknown and must be very considerable 
since tea is used throughout the Chinese Empire. Of this 
export Great Biitain consumed 255 million lb., and the British 
colonies 60 million lb. ; thus, rather more than one-half of 
it went to the British Empire. As consumers of tea, the in- 
habitants of Australasia take the lead using about 7 lb. per 
head per annum, those of Great Britain come next with 6 lb., 
followed by the Canadians with 4 lb. Excluding China and 
Japan, no other nation approaches these figures; Holland taking 
only lb., Itussia aoout lb., and the United States 
about 1 lb. 

The growth of the industry in India is shown by the follow- 
ing table (Stanton, Journal Society Arts, 1904, vol. 52, p. 608). 

Approximate Acreage under Tea Cultivation in India 
WITH THE Annual Yield and the Average Price obtained in 
THE London Market. 


Tear. 

Area. 

Held. 

Average Price. 






Acres. 

Lb. 

«. d . 

ISSl ... 





221,671 

46,871.622 

1 6 

1891 ... 





362,487 

128,867,902 

0 101 

1898 ... 





601,680 

167,475,400 

0* 8*80 

1899 ... 





616,658 

181,797,466 

0 8*76 

1900 ... 



• •• 


522,487 

197,460.664 

1 0 7*74 

1901 ... 



... 


624,767 

191,302,778 

1 0 7*60 

1909 ... 



... 


625,252 

188,589,261 

0 7*85 


Of the total area under tea in India in 1902 bv far the larger 
portion, namely, 340,000 acres was situated in Am^ followed 
W 136,000 acres in Bengal and 50,000 acres distributed over 
Madras, the Punjab, Burma, the United Provinces, TravanccM 
and Cochin, 
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The remarkable rise of the Ceylon tea industry dates from the 
ruin of the cofPee plantations by the attacks of a fungim 
Hemileia vastatrix; the planters in consequence turned their 
attention to tea growing, and have been most successful in their 
efforts, as is shown in the following table (Stanton loc. cit,). 

Acreage under Tea Cultivation in Ceylon, with the Quan- 
tity Exported and the Average Price obtained in the London 
Market. 


Year. 

Area. 

Export. 

Approximate 
Average Price. 


Acres. 

Lb. 

d . 

1871 ... ... ... ... 

Nil. 

Nil. 


1881 

13,500 

348,167 

lit 

1891 ... ... ... ... ... 

250,000 

67,718,372 

10 

1898 ... ... ... ... ... 

370,000 

110,769,071 

7-76 

1899 

386,000 

129,894,156 

7-96 

1900 

392,000 

148,431,639 

7*20 

1901 

388,000 

146,299,018 

6*86 

1902 

385,000 

148,991,241 

6‘81 

1903 

386,000 

151,120,009 

7*62 


In the English market, Indian tea met with more and more 
favour owing to its greater strength and flavour compared 
with that from China, and the large quantities both of Indian 
and Ceylon tea which were taken by England caused a very 
considerable decrease in the consumption of Chinese tea. This 
is apparent in the following table (Stanton, loc. cU.) which 
also snows how greatly tea-drinking has increased in the last 
forty years. 

Annual Consumption of Tea in the United Kingdom, 
showing the Quantities and Percentages derived from 
India, Ceylon, China, &c, ; and the Average Annual Con- 
sumption OF Tea per Head of Population. 


Year. 

China, &c. 

India. 


Ceylon. 

Total. 

Por head 
of 

population 



Per 

lb. 

Per 


Per 




. lb. 

oentof 

Total. 

oent.of 

Total. 

lb. 

ceiit,of 

Total. 

lb. 

1 

lb. 

1866 

97,681,000 

96 

4,584,000 

18,956.000 

4 

— 

-0 

102,266,000 

8-42 

1871 

109,446,000 

89 

11 

— 


123,401,000 

3*92 

1881 

111,716,000 

70 

48,386,000 

30 

— 

— 

160,061,000 

4*58 

1891 

62,287,304 

26 

98,941,931 

49 

61,227,602 

25 

202,466,837 

6*36 

1898 

19,612,009 

28,408,946 

8 

183,480,861 

57 

82,471,746 

85 

236,414,106 

6-88 

1899 

1 19 

134,018,921 

66 

86,187,946 

86 

1 242,560,818 

6-96 

1900 

19,297,061 

8 

138,025,026 

56 

92,470,009 

90,826,521 

87 

249,792,086 

6*07 

1901 

17,087,828 

7 

147,969,783 

68 

85 

266,878,082 

>6-16 

1902 

20,171,477 

26,092,889 

8 

148,727,887 

68 

86,640,878 

34 

264,440,192 

256,868,958 

6*06 

1908 

10 

160,780,666 

1 

69 

78,492,969 

81 

6*08 
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When commencing the industry the planters of India and The Tea 
Ceylon jiaturally sent their teas to the London market, but Produotioii 
in time it was fmnd that notwithstanding the diminution in of the 
the import from Chii^a, there was still an excessive supply, and British 
that the price was falling. Efforts were, therefore, made to Bmpire. 
open up new markets outside the United Kingdom^ and the 
planters both in India and Ceylon agreed to voluntary levies 
and later to taxes collected by their respective Governments 
to be devoted to promoting the use of their teas in other 
countries. The success that attended this policy is shown by 
the following table (Stanton, loc. cit.)\ — 

Quantities of Indian and Ceylon Tea taken by Countries 
OTHER than the UnITED KINGDOM. 


Year. 

Indian. 

Ceylon. 

Total. 


lb. 

lb. 

lb. 

1890 

9,430,942 

4,670,190 

14,001,132 

1896 

16,816,323 

19,923,808 

36,739,126 

1900 

39,442,970 

49,259,693 

82,702,663 

1901 

86,080,161 

68,797,649 

94,877,700 

1902 *«. .•■ ... 

42,361,366 

64,374,989 

106,786,866 

1903 ... ... •«* 

47,688,221 

71,692,169 

119,180,890 


Among the countries contributing to make up the above 
totals, Australasia, North America and Russia with Germany 
appear as the largest consumers. Australasia in 1890 imported 
about 26 million lb. from China, but Chinese tea has now 
been largely displaced by British-grown tea, which now amoimts 
to about 80 per cent, of the whme consumed. In the United 
States of America green tea is most in favour, and to meet this 
taste the manufacture of this form of tea has been stimulated 
in Ceylon by means of a bounty. In the year 1903 this bounty 
was paid on 11 million lb. In 1901 India adopted the same 

5 Ian, and in 1903 the bounty was paid on nearly 2 million lb. 

he introduction of British teas into Russia was difficult at 
first, but has now met with great success, something like 
36 million lb. having been taken in 1903. The amount taken 
by Turkey with Persia is not inconsiderable, amounting in 1903 
to 8| million lb. 

Although India and Ceylon are by far the most important 
tea-growing countries within the British Empire, yet there are 
several other Colonies where tea cultivation has bem tried, and 
in Natal the industiy has reached some magnitude. The 
lowing table shows the gpH>wth of the industry in that Colony 
(Stanton, loe, p, 606). 
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Area of Land under Tea Cultivation and quantity 
PRODUCED IN Natal. 



Year. 


■ 


Area. 

Production. 

1880 





Acres. 

8 

Lb. 

Not shown. 

1883 





149 


1888 





801 

133,200 

1893 


... 



1,883 

576,420 

1898 





2,667 

1,037,589 

1900 





4,162 

1,679,600 

1901 


... 



4,107 

1,720,160 

1902 

... 


... 

... 

3,642 

1,796,230 


In this Colony the industry is protected by a duty of 
pei lb. on imported tea. Natal tea also finds a free market in 
Cape Colony, the Transvaal, and in the Orange River Colony, 
consequently very little of it is exported from South Africa, as 
remunerative markets are close at hand. 

As regards the smaller trials of tea-growing, the following 
particulars are recorded : — ^236 acres in Piji in 1901 ; 146 acres 
m Mauritius in 1901; 75 acres in Jamaica in 1903; 35,000 lb. 
in the Straits Settlements in 1902 ; trials have also been made 
in Borneo. 

Besides a suitable soil and climate, a supply of cheap labour 
is a most important element for success, and the labour diffi- 
culty is especially pronounced in Assam, and ie becoming 
serious in other Indian tea districts and in Ceylon. The re- 
muneratio'n of the planter is not onljr dependent on the above 
factors, but also on the fluctuations in the value of silver, the 
duties imposed by England and other countries and on the 
effects of the tendency to over-production. 
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WHEAT EXPERIMENTS IN CANADA. 

In no branch of industry has the remarkable progress of 
Canada been more marked than in that of agriculture. The 
area of land under crops is rapidly increasing; and the exports 
of farm produce have nearly doubled during the Iasi seven 
years. 

The seventeenth “ Annual Report of the Director of Experi- 
mental Earms ( Ottawa, 190^, contains an account of the 
work done during 1903, and affcords striking proof of the 
valuable nature of the experiments carried out at the Govern- 
ment Experimental Farms. 

Among the most important of the experiments were those 
initiated with the object of obtaining a variety of wheat possess- 
ing earlier ripening qualities than the sorts commonly grown in 
Canada. Tho necessity lor experiments in this direction arose 
from the losses sustained by farmers in the North-West Terri- 
tories during the last 20 years, occasioned by the repeated occur- 
rence of early frosts in these districts. Among the spring wheats 
held in high regard in the Colony, and especially in the North- 
West, is the variety known as “Red Fife.’" This wheat is 
remarkable for its productiveness, for its high quality, and for its 

f ewer of adaptation to varying conditions of soil and climate. 

t originated as a variation on the fields of Mr* David Fife, 
Ontario, about 60 years ago, and up to the present shows no 
signs of deterioration. It was taken from Ontario to Manitoba 
and the North-West Territories, where it now stands probably 
higher in the estimation of millers fo r it s flour-making pro- 
perties than any other known variety. While the “ R^ Fife 
has so many points of excellence, it is open to one objection, viz., 
lateness of ripening. This drawback can, of course, be disr e- 

f arded in wheat-growing districts warmer than the North-West 
'erritories. 

The experimental work has been carried out along two dis- 
tinct lines. In the first place, foreign varieties of wheat have 
been imported, and grown for several years at all the exper^ 
mental forms, the "time of ripening and 

case being carefully compared with those of Red Jiie. ino 
wheats tested came from all the chief wheat-growing countries 
of the world; some were obtained from the colder diftnofo of 
Northern Russia and other parts of north Europe, s^e fr^ 
different altitudes in the Himalayas, and others from the 
United States, Australia, and Japan. 

The results of the experiments showed that, on tlw whom, 
the Russian and Indian wheats ripened earlier than the 
Canadian “ Red Fife.” On the other hand, their quality wm often 
inferior, and the crops raised were frequently so small, that. 




208 


SUPPIiBMENT TO THE BOARD OF TRADE JOURNAL. [Sept. 29, 1904. 


Wlieat 

Xi^ri- 

me&tsliL 

Cuutdft. 


Bulletin of the Imperial Institute, 


from a £uancial point of view, the cultivation of these varieties 
was impossible. The most satisfactory grain was the Ladoga, 
from Northern Bussia. It ripened fully a week earlier than 
the “ Bed iFife,” and gave a fairly heavy crop ; the chief 
objection was the slightly yellow colour of the flour. 
The wheats from the United States, Australia, and other 
sources proved to be as late as, or even later than, the “ Bed 
Fife,” and were of inferior quality. 

The net result of the first series of experiments is therefore, 
that, up to the present, it has been impossible to find a foreign 
earlier ripening wheat which possesses, when grown in Canada, 
the productiveness and high quality of “ Bed Fife.” 

The second method by which the desired end has been 
sought, is the cross-breeding of wheats with the object of 
combining the good qualities of two or more varieties. The 
experiments wore begun in 1888, and since that time several 
hundred new sorts have been produced and tested. A con- 
siderable number of crosses were effected between the Bussian 
Ladoga ” and the “ Bed Fife,” and the most promising of the 
progeny were multiplied until plots of considerable size could 
oe grown. These latter were subjected to rigid inspection from 
year to year, and the less desirable plants were promptly 
destroyed in order to keep the number of varieties under trial 
within reasonable bounds. 

Among the most successful of the many new varieties ob- 
tained are those known as ” Preston ” and ‘‘ Stanley.” The 
“Preston” is a bearded sort, the “Stanley” is beardless. 
Taking the average yield obtained on the plots on all the 
experimental farms for a period of nine years, the “ Preston ” 
has given a crop of 84 bushels, 41 lbs. per acre, while the “ Bed 
Fife ” has yielded 33 bushels, 7 lbs., a difference of 1 bushel, 
34 lbs. per acre in favour of the “ Preston.” The “ Preston ” 
has also ripened uniformly earlier, the gain in time averaging 
from four to six days. The “ Stanley ” is a twin wheat with 
the “ Preston,” and its origin is one of considerable interest. 
The plants grown from the first cross-bred kernel produced, in 
the following season, heads which were uniformly bearded ; 
but when tlie seed from the latter was sown some of 
the plants produced bearded heads, and others beardless, the 
two varieties being distinguished as the Preston ” and 
‘‘Stanley” respectively. Subsequently the two varieties were 
bred to type by discarding all the variations arising, until the 
forms became fixed. “ Stanley ” during a nine years' test has 

f iven an average crop of 32 bushels, 2 lbs. per acre, which is 
bushel, 6 lbs. less than “ Bed Fife.” In early ripexiing, 
this variety is about the same as the twin “ Preston.” 

A wheat much grown in some parts of Manitoba and the 
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North-West Territories is the “ White Fife.’’ It affords a 
slightly larger yield than “ Red Fife,” but in quality is some- 
what inferior, l^his wheat was also crossed with the Russian 
and the best results obtained are known as “ Huron ” 
!^ercy.” ‘ Huron ” is bearded, and durhig experiments 
extending over nine years, has yielded 4 lb. per acre in excess 
of Red Fife.” Its time of ripening, moreover, is four to five 
days earlier than that of the latter variety. V Percy ” yields a 
smaller crop than Red Fife, but also ripens five days earlier. 
Another cross was obtained between an Indian and a Russian 
variety. The former, known as Gehun,” was procured from 
an elevation of 11,000 feet in the Himalayas, and Onega,” the 
Russian variety, was brought from Archangel, one of the most 
northerly wheat-growing districts in Russia. The most valu- 
able of "the progeny is the “ Early Riga,” which, although 
slightly inferior to “ Red Fife ” in point of productiveness, 
nevertneless rimns no less than nine days before that variety, 
and is one of the earliest ripening wheats known. 


Ladoga 

and 


Wheat 
Experi- 
ments in 
Canada. 


Having thus obtained several promising varieties as the result 
of cross-breeding, the next question considered was the quality 
of the new wheats from the point of view of the miller. To 
gain information on this point, three sets of wheats were put 
up ; each consisted of two samjiles of “ Red Fife ” of the best 
quality, and two each of “ Preston,” Stanley,” and “ Percy.” 
The two samples of each variety were obtained from different 
parts of the country, viz., Ottawa, Ontario, and Indian Head, 
North-West Territories. The sets were distributed to three 
experts for examination, two being sent to practical millers, 
and the third to the Government chemist. 


The results were very satisfactory. The reports by the experts 
show that in colour, strength, appearance and milling structure 
the two cross-bred wheats, “ Percy ” and “ Stanley ” are fully 
equal to “ Red Fife.” The Preston ” stands equal to “ Red 
fife ” in appearance and milling structure, but falls slightly 
below it in point of strength. When put to the test of valuation 
on the Lonoon Corn Exchange, Percy,” Stanley,” and Red 
Fife ” were quoted as being worth 34 j. 3d. for 496 lbs., and 
Preston ” as worth 34 j. Samples of other wheats, including 
White Fife,” “ Laurel,” and several hybrids, among which 
was the Early Riga,” were also submi'^d for examination. 
Of these, the “ Early Riga ” easily took the first place, its quality 
being superior even to that of Red Fife.” If, in conjunction 
with this fact, the early ripening qualities of this hybrid (nihe 
days before “ Red Fife ”) be taken into account, it will be seen 
that in ” Early Riga ” the Canadian farmer possesses a wheat 
which promises to be valuable. The repoH of the chemist 
is also one of considerable interest. It was found tiiat, 
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judging^ of excellence from the albuminoid and gluten 
content, all the wheats were of the same general character, 
and were, in some particulars, practically identical. Differ- 
ences, howeTer, were found to exist, and the advantage, 
though small, lay with “ Percy “ Red Fife ” and ‘‘ Stanley ” 
were classed as equal, being closely followed by “ Preston.” 

Summing up, the value of experimental cross-breeding of 
wheats seems conclusively proved. Within a co-mparatively 
short time several new varieties have been obtained, which, up 
to the present, have given very favourable results. Sucn 
varieties are of the greatest value, not only on account of their 
permitting of an extension northwards of the already enormous 
wheat-growing areas of the Colony, but also from the point of 
view of the farmer with relatively limited resources. It fre- 
quently happens that such a wheat-grower is under the neces- 
sity of cutting part of his crop before it is quite ripe, in order 
to avoid shelling ” of the wheat before the harvest is com- 
plete. To such a settler the advantage of sowing part of his 
land with an early ripening variety is obvious. 


NOTICES OF SOME RECENT UNOFFICIAL 
PUBLICATIONS. 

(All these hooks have been added to the Imperial Institute Lib^’o/ry.) 

A Text-book of Commercial Geography. By C. A. Adams, 
B.A., F.A.G.S. Pp. xvi. -h 506. (New York and London : 
1904, D. Appleton & Co.) 

This volume, which is one of the series of Twentieth Century 
Text-books, aims at giving a summary of the salient facts concern- 
ing the commercial geography of the world in a form suitable for 
use by students. &e first chapters contain a brief review of 
the various causes which influence trade and determine its direction 
and amount. The efieots of natural conditions, such as climate, 
geographical position, configuration of the land as determining the 
lacilitieB for transport, &c., are noted, and the other economic 
influences which control the development of the resources of a 
oouhtiy are also stated. 
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The main portion of the book is devoted to a study of the 
world’s commerce, in which all the principal countries are 
separately treatec", and the different factors which have contributed 
to place them in their present commercial positions are empha- 
sised. Particulars regarding the most importaflft articles of com- 
merce at the present time are given in the section devoted to the 
country in which they are chiefly produced or manufactured. 

As the book is primarily intended for use in^the United States, 
the commerce of that country receives the fullest treatment* 
occupying 133 pages, whereas the chapter on the United Kingdom 
only extends to nineteen pages, and those on Germany and France 
to fourteen pages each. The volume contains numerous illustra- 
tions and maps,, and is provided with an index. 

The Globe Geography Readers, Senior — Our World-wide 
Empire. By Vincent T. Murch6, F.R.G.S. Pp. vi. + 392. 
(London: Macmillan & Co., 1904.) 

This volume is a good example of the modem geo^aphical text 
book. The book is arranged as a “ reader,” and d^ls with the 
history, topography and resources of the British Empire in a 
series of short chapters. A noticeable feature is the emphasis 
laid upon the commercial resources, both actual and potential, 
of the different colonies described: Special attention is given to 
India and Africa, the accounts of which occupy nearly two-thirds 
of the book. The African colonies are dealt with at considerable 
length, the rising countries of British Central and East Africa 
receiving a full share of attention. The book is illustrated, many 
of the pictures being examples of colour photography. 

The British Nation. A History, By George M. Wrong, M. A. 
Pp. xxxii. + 616. (New York and London: D. Appleton & Co., 
1903.) 

This work aims at condensing within the limits of a small 
volume the salient features of the history of the British nation up 
to the year 1903. The subject is treated chiefly from the point of 
view of political development, but nevertheless about one-third of 
the volume is devoted to the social life of the nation. A list of 
usefhl books of reference is given at the end of each chapter. The 
book is provided with illustrations, plans and maps. 

A Manual of Forestry. Vol, II. Practioal Sylviocltcrb 
OR FoBMAXxoir AND TENDING OF WooDs. By William Schlich, 
O.LB.,Ph.D. Second Edition, Revised. Pp.xiii. + 881. (London: 
Bradbury, Agnew & Go., Ltd.) 

The present volume is the second edition of the third pairt of 
SchliohR Manual of Forestry. The general arrangement of the 
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first edition has been maintained, but an appendix on the distin- 
guishing botanical characters of British trees has been omitted. 

Part III. is concerned with the practical application of the 
fundamental principles of syhdculture, which were fully dealt with 
in Parts I. and II. of the preceding volume, published in 1889. 
The aim of the author has been to produce a handbook which 
shall be of practical value to the forester, and hence unimportant 
matters of detail and all points of a debatable character have been 
excluded. 

The book is divided into four chapters. The first deals with the 
preliminary work which must be carried out before the formation 
of a wood can be successfully accomplished. Those most fully 
considered are the selection of species for particular requirements 
and the important questions of fencing and reclamation of the 
soil. The account of the fixation of shifting sands and coast dunes 
is of especial interest. 

The actual formation of plantations, and the tending of the 
woods when once successfully formed, are described in some detail 
in Chapters II. and III. An account of the various methods of 
propagation and planting out is given, together with practical 
information in regard to pruning, thinning, and the treatment of 
woods for the production of large timber. 

Chapter IV. is concerned with an account of the best methods of 
cultivation of some twenty trees indigenous to, or thriving in, 
Great Britain. In brief outline, the distribution of the tree, and 
the commercial value of its timber, are considered, followed by 
short notes upon the sylvicultural system most suited to the tree, 
its reproductive power, methods of tending, and other matters of 
importance to the forester. 

Chapters on Papermaking. Vol. I. By Clayton Beadle. 
Pp. 151. (London: H. H. Grattan, 1904.) 

This book consists of a reprint of ten lectures which were 
prepared by the author in 1902 on behalf of the Battersea Poly- 
technic Institute and which have appeared already in the columns 
of “ Paper and Pulp.” The subjects dealt with include the 
technical examination of fibrous raw materials, bleaching pro- 
cesses, the production of art papers, the influence of water on 
paper and paper-materials, the chemical and physical properties of 
paper, and the causes of its deterioration. 

Official Handbook to the Ceylon Court, St. Louis World^s 
Pair, 1904. Pp. IL + 174. (Colombo : G. Skew, 1904.) 

This volume practically forms a handbook to Ceylon, only a few 
of the early pages and the final chapter being occupied with the 
classification of exhibits, the greater part of the book being devoted 
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to the description of geographical features, the government and 
natural resources of the island. 

A historical i> it reduction by Mr. H. White supplies geographi- 
cal and ethnographical information, explains the administration, 
and includes an -iccount of the important irrigation works which 
when complete will have cost five million ru]>ee8. Illustrations 
are reproduced of native types, and a map of Colombo shov s the 
extent of the breakwater and otlier works no\^ in progress. The 
rock temples, dagobas, and religious monuments form the chief 
topics of the chapter on archseology. Mr. Harward gives a histori- 
cal survey of the progress of education, and contrasts the anti- 
quated, but still existing Pansala schools with those of more 
modem type. The colleges for higher education are noted. 
Economic matters are introduced by an article on the Trade with 
the United States,’* in which Mr. Roles describes the more 
important con mercial products, and tabulates the list of exports 
and imports tc the Statf's for the last three years. Writing about 
agriculture, Mr. J. C. Willis points out that the prosperity of the 
island has been very greatly dependent upon the plantations, whether 
of coffee, cinchona, cocoanut, or tea, together with such by-products 
as cocoa, citronella oil, and more recently rubber. The history of 
the pearl fishing industry is reviewed by Mr. Homell, and an 
account of the important mineralogical assets, notably, giaphite 
and gem stones is given by Mr. Cooniaraswamy, the principal 
officer of the Mineralogical Survey of Ceylon which is now being 
carried out in conjunction with tlie Scientific and Technical Depart- 
ment of the Imperial Institute. The book contains maps and a 
large number of illustrations. 
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INDIAN AND COLONIAL. COLLECTIONS. 


RECENT CHANGES AND ADDITIONS. 

NSW SOUTH WALES COURT. ^ 

EUCALYPTUS OILS. 

{0(miinued from pa,ge 145.) 

Claaa 2. — Oils less rich in Eucalyptol 

JSucalyptus Baev^leni, F.v.M. “ Brown Gum.’^ 

This species is not important as a commercial source of oil, 
bein^ found only in almost inaccessible places on Sugar-loaf 
Mountain. 

The average yield of oil from the leaves was 0*328 per cent., 
containing 24 per cent, of eucalyptol. 

E. propinqua, D. & M. “ Grey Gum.*’ 

Occurs in New South Wales and Queensland. The average 
yield of oil was 0«236 per eeAt. The crude oil is red in colour, 
has a turpentine odou^, and ^oes not contain sufficient euca- 
lyptol to render it at oomm#rcial value. 

E. ajfflnis, D.^& M. Black Box.” 

The crude oil is reddish orange-brown in colour, with an 
odour resembling that of the better class oils. The average 
yield was 0'259 per cent. The principal constituent was found 
to be a sesquiterpene. Between 165® and 183® C. 39 per cent, 
of the oil distilled, and this fraction contained 29 per cent, of 
eucalyptol. 

^ E, lactea^ R. T. B. “ Spotted Gum.’* 

^Sjfhe average yield of oil from the leaves of this species was 
0*641 per The crude oil is red in colour, with an un- 

pleakint tuTpfr^ine odour, and is practically a terpene oil, 
*^ly a vdry stdoll quantity of eucalyptol being found. 

* E^^iertexta, “ Spotted Gum,” “ Gum,” Red Gum.” 

^inene and eucalyptol are the principal constituents ol the 
oil otthiB species, and owing io the predominance of the former 
it tjfe considered as a ^od plass oil. The average yield 

was 0^39® par cent^ f 

. • *, immlata, Spotted Gum.” 

This anAciei) is |oimd •oast lands of New Stmtft 

Wales and CRieensland, and i#?of Importance for its timlwr, 
which is ut^iwsd locally and also exported. 

The oil consists mainly of pinene and a sesquiterpene, out 
contains a fair quantity of eucalyptol. 
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B, microcorySy F.v.M. “ Tallow Wood,” 

This species, which is well known as the source of a pale- 
coloured, hard, durable, greasy timbei, occurs on the nortnern 
coast district of New South Wales and also in (lueensland. 

The oil is but slightly coloured, and has an odour of tur- 
pentine. It consists mainly of pinene and eucalyptol. An 
interesting feature shown by this and some other eucalypt oils is 
the increase in percentage of eucalyptol which occurs on keep- 
ing The average yield of oil from the leaves was 0*51 per cent. 


guadrangulatay D. & M. Grey Box.” 

A species with a very limited range, being known at present 
only from about three localities in the State. The average 
yield of oil was 0*684 per cent. The crude oil is of a reddish- 
orange colour, with the odour of the better-class oils, and con»- 
sists almost entirely ol dextro-pmene and eucalyptol. 


B. conica, D. & M. “ Box.” 

The oil from this species contains a large proportion of pinene, 
and not enough eucalyptol to be considered a valuable oil. 
The average yield was 0*687 per cent. 


E, Bosistoana, F.v.M. “ Ribbon” or “Bastard Box,” 

The average yield of oil was 0’9’68 per cent. ’ Although 
eucalyptol is present in some quantity, the oil contains too 
great a percentage of pinene to be of high commercial value. 


E, tereticomiSy Sm. “ Red Gum,” “ Blue Gum.” 

This species occurs in New South Wales, Victoria and 
Queensland. The crude oil is orange-brown in colour, and has ^ 
a marked odour of armadendrol. A sesquiterpene is brpj^ent 
in large amount, whilst there is but little pinen^ or euc^'yptphM, ^ 
The average yield of oil was 0*482 per ceht^ ; 


E, gracilis, F.v.M. A “ Mall^ 

A shrub or small tree found in New SoutlTWhd^l^ 
Australia, Victoria and Queensland. Ihe j^^lsjptkins -- ^ 
and eucalyptol, with the fomner predominate^ ; aroiliaid 
is also present. The averag§^J^% of oil was 0*901 

E. vvridis, R. ''^^(p^reen Mal^ise.'%»'“'ff?g 

The yield of oil was high, l'p6 per 
MMfent in abundance, whiin ettcalyptol 
^^t. of the orude jvp 

‘‘Malle«1piWC 

timber of tb^is speoiee i» -rmj hBrdLt'doM igmaad, bmvjr 
and durable, and Useful for biridge<4eckiagi posts, vailssay; 
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sleeTOrs, and general building purposes. The oil is rich in the 
aldwyde aromadendrol, but contains only a small quantity of 
eucalyptol. 


E. aUbens, Miq. “.White Box.** 

This tree occurs throughout the Central Bivisk^ of New 
South Wales and also in Queensland. The pale-coloured, hard, 
durable timber is highly prized for its durability. The average 
yield of oil is low, O’ 101 per cent. ; a fair quantity of eucalyptol 
is present, as also a considerable amount of aromadendral. 


E, Uemipliloia, F v.M. “ Box.*’ 

This species is the common “ Box ” of the coast and Dividing 
Itange, and is distinct from any of the ''Box” trees of the 
interior. It occurs in New South Wales, South Australia, 
lYictoxia, and Queensland. The timber is pale-coloured and 
hard, but not of high value. The oil consists largely of pinene, 
eucalyptol and aromadendrol. The average yield of oil is 0*564 
per cent. 


E, vimmalis, Labill. “ Manna” or “ White Gum.” 

This is, perhaps, the most widely distributed species of 
eucalyptus in Australia, as well as probably the tallest, trees 
measuring over 300 feet frequently being found. It occurs in 
New South Wales, South Australia, Victoria, and Tasmania. 

The essential oil is very dark coloured, and is composed 
principally of terpenes, together with eucalyptol. Average 
yield of oil 0*364 per cent. 

E, ovaXifolia, B. T. B. 

Th4 ozHide oil is of a light orange-brown colour, and possess 
a 'odour.^ Fhellandrene and a sesquiterpene are present 
We^siderable quantity, but only a small amount of pinene. 
n jthe fresLoil eucalyptol was detected only with difficulty, but 
mi oillMk4(1been kept for eighteen months 10 to 16 per cent, 
was found. (Compare E, microcoTy9.) 


E. K. T. B. ** Apple-top Box.” 

^|lNirli^eyietd of oil. was d’lSd per cent. The oil oon- 
pene, ph^l^q^e, pinene, and eucalyptol. 

"Bf. T. B * ^ £^um Vitas ” or ** Box.^ 
fiiorange-bfk>wn in colour, and of dis 
"^|idrene is a prominent constituent ‘ 
ains a fairly large amount of a seJ^ 
ty of piSNlne, and when freshly distills 
eucalyptol. 



Buoalyptoa 

OilBofllpir 

South 

Wales. 
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AUSTRALIAN SANDARAC RESIN. 

A number of samples of Australian sandarac resin, presented 
by the Technological Museum, Sydney, have been added 
recently to those already exhibited in the New South Wales 
Couii:, The new specimens are derived from Callitris rohusta, 
a plant belonging to the Cypress family of the Coniferae, and 
illustrate the character of the resin in the crude state and 
also after the clearing process, in which very dilute alcohol 
is employed. The specimens of sandarac originally in the 
Court are also derived from this species, but the clearing 
agent emjjloyed in this case is a weak aqueous solution of 
caustic potash. 

Sandarac of commerce is the resinous exudation of 
Callitris quadrxvalvis^ and is obtained chiefly from Morocco. 
Occasionally consignments of Australian sandarac resin, known 
in Australia as pine-gum ” or “ white pine resin,’’ are now 
placed on the English market, but the supply of this product 
IS irregular. 

The resin exudes naturally from the trees as long cylindrical 
tears, but the flow is greatly increased by incising the trunk. 
When fresh it is pale yellow in colour, but slowly darkens, 
when kept, to a red brown. Sandarac is completely soluble in 
alcohol, ether, oil of turpentine and hot linseed oil ; it quickly 
hardens on exposure to the atmosphere, becoming covered with 
a whitish “ powder ” due to the presence of innumerable minute 
cracks resulting from unequal contraction on dryitig ; the 
powder ” may be removed by washing in very dilute adcohol 
or potash solution. ^ - 

Australian sandarac has been the subject ot inve8ti|(etioia iu 
the Scientific and Technical Department of the Impen^ 
tute, and the results show that the Australian product is esfeDL*^ 
tially similar in chemical composition to that obtain^ 
Morocco. In both cases the crude resin consilits of a 
of the same resin acids, with an essential oil eontaiiilii^ ^ 
penes; the two varieties can only be distinguished by 
difference in the shape of the tears. ^ 

Sandarac has been employed for the manufaci^e cA p^jMp 
and picture varnishes from the earliest times, and rk is 
to some extent, as an ingredient i n s^ rit and similar " 

pimared without the aid of heat. When powdeted* it iS 
as ^pounce,” and in this form is used for preparing tUs stiriaoe 
of pfl&chment for writing. The resin is also sometimes^ employed 
as Iji^cense. 


T 
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LIBRARY.— RECENT ALDITIOKS. 

IBooks arid Ptihh cations, exclusive of Government Publications, 
presented by Puibb' alters and others to the Library of the Imperial 
Institute since 2Bth Any test ^ 1904. 


Catalogue of Books iu the Victoria Public 

Library of West Australia. Part V. ... (^Librarian) 

General Sir Henry Drury Harness, K.C.B Edited by General 

Webber. 

(Poyal Engineers' Institute ) 
Proceedings of the Rhodesian Scientific 

Association. \^ols. L, TI., III. ... {Secreiai*y). 

Ferguson’s Handbook of Ceylon, 1904-05 {Crown Agents for the 

Colonies ) . 

Nature Teaching ... ... ... By F. Watts and 

W. G. Freeman. 
(W, G. Freeman,) 

Journal of the Mining Society of Nova 

Scotia. Vol. VIII., 1903-04 ... ... (fiecretary'). 

Transactions of the Institution of Naval 

Architects, 1904 ... ... ... {Secretary), 

j^J^ning Laws of Spain ... ... Translated by J. A. 

“ Jones. 

{The Editor, Mining Journal,') 
^Mining Law ... ••• ... By C. J. Alford. 

{The Editor, Minting Journal,) 


the Cape Colony, October, 1824 

e ^niary, 1825 ; February to April, 

.A^dl to JUfne, 1825; June to 

t^^25 By G. M‘Call Theal. 

(The Prims^^inister of the Cape Colony,) 
Iiidian ... ... By Sir G. Watt. 

r • {India Office.) 

*L^Ctar^ on Iron Founding *1.. By T. Tomer. 


of Buenos Aires Harbour 
iShi^to Booth Africa, 1904^5 ., 


{Messrs, Qriffin & Ob.) 

. By Luis A. Huemo., 

A| B« A O. G. Brown. 


{Messrs, Sampson M&rsion & Co,) 
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Applied Geology. Parts 1 aiid 2 By J. V. Elsden. 

(Colliery Guardian Company.) 

Pamphlet on Hot Springs. 

Pamphlet on High Level Gravels of the 

Cape By E. H. L. Schwarz. 

{Author.) 


Sisal Hemp Culture in Indian Tea Districts By H. Mann. 

(Secretary, Indian Tea Association.) 

Durban : Fifty Years of Municipal History By W. P. M. 

Ilenderbon. 

(Town Clerk of Durban.) 

Calendar of Letter-books of the City of 
London. Letter-book F., circa a.d. 

1387-1352 .. ... Edited by Reginald 

K. Sharpe. 

(Town Cleric of the City of London.) 

Australian Handbooks for 1903 and 1904 {Messrs. Gordon and 

GotclC). 

Transactions of the New Zealand Institute. 

Vol. XXXVI. 1903 Edited by Sir James 

Hector. 

(Secretary.) 

Year Book of the Planters’ Association of 

Ceylon, 1903-04 (Secretary). 
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I.— REPORTS ON RECENT INVESTIGATIONS. 


The following accounts of investigations have been sum- 
marised from a selection of the reports recently fumisheid to 
the Indian and Colonial Govemments. 

THE HUBBER OF LANDOLPHIA PETERSIANA, 
FROM THE EAST AFRICA PROTECTORATE. 


This sample of rubber, stated to have been prepared from 
Landol phia petersiana, was forwrrded to the Imperial Institute 
from the East Africa Protectorate in February, 1904. 

The sample consisted of a single ball of rubber measuring 
about 3 J inches in diameter and weighing 280 grams. The baU 
was dark-coloured throughout, and when cut open was found 
to consist of an inner ball, about 3 inches in diameter, enclosed 
in a cover which could be easily separated. The rubber form- 
ing this outer cover was very sticky, probably owing to the 
changes which had occurred durii^ transit, but the inner ball 
had not been so much affected. The rubber was very porous, 
and contained a considerable quantity of acid liquor ; it was 
soft and rather spongy, but was satisfactory in elasticity and 

.conducted in the Scientific and Technical 
Depa^tipeht of Imperial Institute, furnished the following 
results ; 


^llbisturo • 

Od^tchouc ... 

Dirt •.J;;. 

Aah, inWlded. in dirt ^ 

The rubber is therefore of very fair quality, containing 
per cent, of caoutchouc in the dry matoriai^ but thd 
oontgge jof resin is rather higher than is dewable. « lu 
respect it compares unfavorably with ae'^al 
jia^s of the rubber of Landolphia from the^ 

JPwtectft?rat*s which, on ©acammation at 

fenuid to contain less then 5 per csfllt. ^ resin. , i » 


Sample as 

Calcalated for 

reemved. 

dry material. 

Per cent. 

Per cent. 

. 17-8 

... — 

. 67-7 

82-6 

. Ill 

13-4 

. 3-4 

41 

1-2 

1:5 
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A portion of the inner ball was submitted for valuation to 
commercial experts, who reported that it would be worth about 
3 j. per lb. in the London market at the present time, when Para 
rubber is quoted at 4 j. 10^^. per lb. A rather higher price, 
up to dj. Ofi?. per lb., would probably have been offered for 
the rubber if it had been better prepared, and free from the 
defects which this specimen exhibited, owing to the damage 
sustained during transit. 

'No particulars were given regarding the methods employed 
in the preparation of the rubber, but it seems probable that 
these could be improved so as to prevent the indusion in the 
final product of any of the acid liquid of the latex. In order 
to accomplish this, the freshly coagulated rubber should be 
subjected to pressure and well washed with water until free 
from impurity, after which treatment it should be thoroughly 
dried before being packed. The rubber thus obtained would 
be much superior in appearance and properties to the present 
specimen, and the removal of the liquid would greatly increase 
its stability. 


IirOSCYAMUS MUTICUS FROM INDIA. 

In September, 189G, a sample of Hyoscyamus muticuSf 
coUected in Sindh, was forwarded to the Imperial Institute by 
the Officiating Reporter on Economic Products, who stated 
that the plant is reputed to be more virulent in its medicinal 
action than ordinary henbane {Hyoscyamus niger), and might 
therefore repay chemical investigation. Tl^e examination in 
the Scientific and Technical Department of the Imperial In- 
stitute showed that the dried plant, consisting of items and 
leaveiy contained 0*1 per cent, of hyoscy amine, ftnd that no 
other atropaceous alkaloid was present. On this account the 
hyoscyamine was easily extracts in a pure conditiqjp, tod it 
was thought that the plant would probaWy prove to be of com- 
mercial value as a source of this ukaloid. {Imperial InstUute 
Bfdlain, 1908, Vol. I., p. 176.) . , ^ . 

After the publication of these results, the Imperial Institute 
received specimens of the same plant from Egyp^» and it was 
found that these also contained hyoscyamine only, but that a 
much larger amount was present than had been recorded ^r 
liho Indian plant. It became of interest, therefore, to ttsamme 
othar samples of the latter in order to ascertain whether thm 
diftsfenoe in the amount of alkaloid was general or only acci- 
dental. This view was communicated to the Reporter on 
Economic Products, and in complianoe with this suggestion 
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two other specimens (Regd. Nos. 16,271 and 20,].89) were for- HjMoya- 
warded to the Imperial Institute from India in May, 1902, and mug 
in February, 1904. Kulieiu 

CHEMICAL EXAMINATION OP SAMPLES. from InftU. 

No. 20yl89 , — This sample, which had been collected in the 
Punjab, consisted of the stems and leaves of the plant, together 
with a few jipe fruits from which the seeds had escaped. The 
stems and leaves were separated, and an analysis was made of 
each ; the sample furnished 66 grams of stems and 150 grams 
of leaves. 

Stefas . — ^When treated in tlie manner previously describ^ 

{loc, cit.)^ the stems vi^'hled 0*36 per cent, of crystalline alkaloid, 
the percentage being expressed on the dry material. By frac- 
tional crystallisation &om chloroform and petroleum the 
alkaloid was very readily obtained in the long silky needle® 
characteristic ol hyoscyamine, so that it was evident that not 
more than mere traces of the other atropaceous alkaloids could 
be present. The identity of the crystalline alkaloid was con- 
firmed by the determination of its melting point and that of its 
aiirichloride, 106® and 169® respectively, which prove it to be 
hyoscyamine. 

Leaves . — ^The dry leaves yielded 0*38 per cent, of alkaloid, 
which, as in the preceding case, was easily obtained in a crystal- 
line condition, and was indentified as hyoscyamine. The 
alkaloid melted at 107® C., and its aurichloride at 168*6® 0. 

No. 2tf,227.-»r-Thi8 sample was obtained from Larkana, and is 
stated to have been collected during the cold season ; it consisted 
of the stems and leaves of the plant, together with a few fruits. 

The whole specimen was much broken, and both stems and 
leaves were ground together for analysis. 

The dry material yielded 0*28 per cent, of alkaloid, which, like 
that from No, 20,189, was obtained in crystalline form and 
identified as hyoscyamine. 

These two samples of Hyoscyamus tmutiem from India have 
therefore^ proved te be richer in hyoscyamine than the 
specimen first examined, but the percentages are st^ 
much lower than those which have been recorded for ths 
Egyptian pWht. Samples of Hyoscyamve mutieus from Egyp^ 
which have been examined in the Scientific and Technical 
Department of the Imperial Institute, have yielded from 0*6 to 
1*2 per cent, of hyoscyamine, and similar results have alsd^been 
obtained by other- investigators, whereas the richest thO 
Indiim specimens, No. 20, Iw, contained only 0*38 percent;^ 

It" appears from these analyses that the Indian MyosdyMnut 
maimu does not contain so mndi hyoscyamine as the same plm 
gmwn in Egypt^ end that conaaqnently it eonld not compata 
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BHCceBsfully with the latter as a source of hyoscyamine or 
atropine (the latter alkaloid being easily prepared from 
hyoscy amine). 

The Officiating Keporter on Economic Prpducts states, more- 
over, that the plant does not apj)ear to be abundant in any part 
of India, some difficulty having been experienced in collecting 
the small samples forwarded for examination, so that in any 
case commercial supplies of the material could not be obtained 
from India at the present time. The inquiries rcgaiding the 
distribution of Byoscyamu^ midi cits in India are, however, being 
continued, and it is jiossible that the plant may yet be |paina 
in sufficient quantity to justify further action. 


SEEDS OE DATURA J^^TRAMONIUM FROM INDIA. 

T^e comparative investigation of Hyobcyamvs midicus from 
India and Egypt, conducted in the Scientific and Technical 
Department of the Imperial Institute, showed that this plant 
contains hyoscyamine without the presence of any other 
atropaceouB alkaloid, but that this constituent is present in 
much greater amount in the Egyptian than in the Indian 
variety. A sample of Datura Stramonium grown in Egypt was 
also found to contain hyoscyamine, with only a trace of other 
alkaloid, and it was therefore desired to ascertain whether the 
plant obtained from India would g^ve a similar result, and what 
the relative proportion of alkaloid would be in this case. For 
purposes of comparison a sample of the seeds of Datura 
Stramonium was collected in India and forwarded to the 
Imperial Institute by the Officiating Reporter on Economic 
Products to the Government of India. 

The sample, No. 15,202, was obtained from Bushahr^ and 
couBisted of 300 grams of the seeds which possessed tlie usual 
characters. On analysis the air-dried seeds yielded 0*26 per 
cent, of alkaloidi which was easily obtained in the l^g 
lustrous needles characteristic of hyoscyamine, so that it was 
evident that not more than traces of the other alkaloids could 
he piCBent. The crystalline alkaloid was identified as hyoscya- 
^j^ine. 

This sample of the seeds of Datura Strtmonipm from fodia 

t ^refore resembles that from in the that^pxuo^bWly 

e ^whole of the alkaloti' is present as hyoscyamine; Ipt this 
Indtan seeds contain a eaml^ proportion of alkaloi^r tha por* 
iswiitagpe being 0*26 and respeetiyely. The of % 
JBgyptian Datura therefoi^ to be mcher in 
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hyosc^amino than thc^e of the Indian plant, the results agreeing Seeds of 
in this respect tv I uh those found for Jayoscyamm mvticus but as DatUfa 
only one sanoi^le fro4i each country has been examined it is gtra- 
impossible to say definitely whether the difference jjs funda- 
menial or only accidental. The percentages of alkaloid re- 
corded for the seeds of DaJtura Stramonium grown in Europe 
vaiy from 0*16 to 0*37, but the amount usually present is 
probably represented by the latter figure. The alkaloid in this 
case also consists almost entirely of hyoscyamine. 


nature of the alkaloid present in the seeds of Datura 
Stramonium appears, therefore, to be quite constant, whatever 
the country of origin may be, but whereas the Egyptian seeds 
were found to contain as much alkaloid as European seeds, the 


sample from India yielded a lower proportion. 


THE UTILISATION OF LKiHT WOODS AS COBK 
SUBSTITUTES. 

1, — ^THE AMBACH WOOD OF THE SUDAN. 

A consignment of this wood was forwarded to the Imperial 
Institute, through the Foreign Office, by the Sudan Govern- 
ment, in November, 1902, with the request t^t the possibility 
of its commercial utilisation might be investigated. 

The Ambach reed {Btrminiera elaphtoxylor^^ which is stated 
to grow in enormous quantities in the Ba^-el-Ghazal Province 
and along the Upper Nile, produces a wood characterise by 
exl^eme Ughtness and buoyancy. At present it is only utilised 
by the natives for making rafts, but it was thought that some 
other comjnercial use could be found for the material, possibly 
as a substitute for cprk. , 

The sanlple forwarded for examination consisted of a nuxhbe^r 
of the cylindrical stem# of the plant, from 5 to 6 inobes in 
diameter, and covered with a thin, smooth bark. The wood 
was expeedingly light and soft. 

The specimens we^o bfowht to the notice of timber mer^ 
ohl^nts and experts,, among wnbm the wo<^ appeared to be'^uiw 
ui&noWn, ana most of then! regarded it as a great mriosit# 
on Recount of its extrehie li^j^htness, bn^f|hought that it woil|a‘ 
hdirti nn cbhamertiial value. ' 

to the sugfestlon t^t the woiid might eftW 
as^a stiwtitute far that any sucK^'hliA^ 
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would b© made of it in this country, though no doubt it could 
be BO utilised locally. A large number of similar light woods 
oocur in other countries, but none of them are so satisfactory 
as cork in impermeability to water and continued buoyancy, 
and their use is restricted to local requirements. Enquiries 
have been made as to the suitability of these light woods for 
making life-belts, floats, etc., but the manufacturers have 
reported that they could not be utilised for such purposes. 

The most practicable suggestion which was received regard- 
ing the possible utilisation of the wood was that it might mrove 
suitable for the manufacture of wood-pulp, provided the cost 
was not too g^cat. On account of the lightness and looseness 
of texture of the ambach wood it was thought that the 
mechanical treatment necessary with harder woods used for 
the purpose could be dispensed with, and the pulp prepared 
direct from the stems after removal of the bark. It was recog- 
nised, however, that even if the ambach wood proved suitalfle 
for pulp manufacture, the cost of transporting such a light, 
bulky material from the Sudan might be so heavy that competi- 
tion with the other woods now used for the purpose would be 
rendered almost impossible, but it was thought that if the 
wood were freed from the bark and compressed into bales by an 
ordinary cotton-press before shipment, the freight -could be 
materially reduced. The experts suggested that if this diffi- 
culty regarding the cost of transport could be overcome it would 
be advisable to forward a consignment of about 10 cwt. of the 
wood in order that practical trials of its suitability for pulp 
manufacture could be made. 

As a result of these preliminary enquiries 10 cwt. of ambach 
wood were forwarded to the Imperial Institute through the 
Foreign Office, but in the accompanying letter it was stated 
that at the existing rates of transport in £gypt and the Sudan 
the cost of forwarding large consignments of the wood to 
England would be almost prohibitive, but that it might be 
found practicable to float the wood down the river, at the 
period of high Nile, for the greater part of the distance. 

Upon the receipt of this consignment arrangements were at 
once made for the commercial trials. A sample of the wood 
was first submitted to a Arm of pulp manufacturers using the 
** sulphite ” process, but the results of their experiments were 
not very satisfactory. They reported that the fibre obtained 
by the sulphite process was short, brittle, very dark coloured, 
and difficult to bleach, but stated that possibly a better result 
might be obtained by the soda ’’ process. 

Arrangements were therefore made to have the wood treated 
by the latter method, but in this case also the bleachiM of the 
product proved to be a very troublesome matter. Tdb firm 
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^ho made the experimdntB reported that they considered the 
j^lp yielded by ambuch wood unsuitable for fine papers owing 
tt the difficulty experienced in obtaining it of good colour, and 
U their opinion the only means of utilising it would be for the 
nkhufacture of coarse brown paper, where no bleaching would 
b 4 required. The price obtainable for am bach wood for the 
pi^paration of brown pulp would be veryjow, however, and 
“^(iild probably be insufficient to cover tnc cost of transport. 
It ippears, therefore, to be certain that ambach wood could 
not be utilised successfully for the manufacture of wood pulp 
in fiis country or in Europe. 

Simples of the ambach wood have been supplied to several 
timter merchants and brokers, who have exhibited the speci- 
mem in their sale-rooms, but up to the present no commercial 
enquj'ies have been received. 

During the course of the enquiry it was suggested by one of 
the ti^iber experts consulted, that the ambach wood, although 
of no 'commercial value itself, might nevertheless prove useful 
in the^ transportation of some of the heavy timbers of the 
8 udan.\ In many countries where heavy timbers have to be 
transpdrted by water it is customary to fasten .them to lighter 
woods, \he buoyancy of which enables them to be rafted down 
the rivete. It might perhaps be possible to utilise the ambach 
wood in\a similar manner for exporting some of the heavy 
timbers Vhich occur in the forests of the Bahr-el-Ghazal, and 
which comd probably be floated down the river in this manner 
at the perbd of high Nile. 

Although all attempts to utilise this remarkable wood have 
been unsu53e88ful so far, it is intended to take advantage of 
any other mportunities that may present themselves to bring 
it under tnp notice of manufacturers and others who may 
possiOiy be J)ble to find some use for the material. 

2. V AWOU ” AND “ AFE BOOTS FROM LAGOS. 

Specimens if these two roots, the wood of which, like that 
of the ambach tree, is characterised by extreme lightness and 
softness, were\fbrwarded to the Imperial Institute by the 
Government oi Lagos for the purpose of ascertaining their 
suitability for ute as substitutes lor cork. No particulars were 
supplied at the \ime regarding the origin of the roots or the 
uses to which thW have been applied in the Colony, but from 
information subsSmuently received it appears that the trees 
which furnish thwe roots are very abundant throughout the 
Colony, growing ^her in swampy or sandy soil, and ihaif we 
roots are merely dug up and used without any preparation. ^ ^They 
serve principwy noats for fishing nets and other smilsSr 
purposes, ana it is rated that they do not become si^den in the 
water. Owing to \he lightness and compressibility of the 
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woods it was thoiiglit that they could probably be utilised ai 
substitutes for cork in this country. 

The woods have been carefully examined in the Scientiifc 
and Technical Department of Imperial Institute, and*ii 
addition, have been submitted to a number of technical ^ 
perts and manufacturers Kkely to be interested in sufh 
mal erials. • 

The “Awou ’’ roots consisted of large flattened pieces, which 
were roughly elliptical or wedge-shaped in transverse sectnn, 
with a longer diameter up to 0 inches. The wood was a li^ht 
yellowish colour, very light, soft, and easily compressible, iM. 
was covered with a thin butf-colourod bark. 

The “ Afc ” roots weie smallci* than the above, more edin- 
drical in shape, and had a daik brown bark. The wood was 
darker in colour than that of the “ Awou ” roots, but in geieral 
characters and properties the two were very similar. 

The woods had approximately the same specific gravty as 
that of an average piece of cork which was taken for com- 
parison, the “ Awou ” wood being a little heavier aad the 
Afe ” wood a little lighter, than the cork. The possiblity of 
utilising the woods as cork substitutes would depend, bDwover, 
upon their impermeability to water, and some con\)arative 
experiments made to test this point did not give *efy en- 
couraging results. 

Pieces of “Awou” and “Afe” wood, from which the bark 
had been removed, were found to have gained 89 afll 154 per 
cent, in weight respectively after complete immersioi in water 
for 24 hours, whereas the weight of a similar piece <f cork had 
only increased 15 ’4 per cent* under the same treatment. After 
immersion for ten days the two woods had absorbei over ^hree 
times their Weight of water, and floated with aboi/t five-sixths 
of their volume submerged, whilst the cork had mly absorbed 
a little over half its weight of water and rctaned a much 
greater buoyancy than the woods. 

In these experiments the water had free access "o the wood on 
all sides, and it was thought that perhaps bettei results would 
be obtained if pieces of the roots covered with bark were em- 
ployed, in which case absorption would chiefy occur at the 
6nas. Pieces of both roots were therefore JUt without re- 
moving the bark, and, after attaching ligh: weights, these 
wer^ cdlowed to float on water in order to tesi their behaviour. ' 
The rnaujits of these trials were rather contradictory, however, 
as oefWSi pieces of both root® did not readily absorb Water, 
and retained their buoyancy ^ Ulider these conditions for ' 
siderable periods, whereas othbrs, speedily leeame waterlogged' 
and almost completely submergeoL ' ' ^ \ ^ ^ 

It was evident from these results that fhe woods afcre nracli* 
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iiore permeable to wa^er than cork, and they would, there- The 

pre, be much less suitable for many of the pu^oses for which 

tie latter is o nployed, on account of its continued buoyancy, nf 

stich as iA the manufacture of floats and life-belts. Samples 

ol the woods were submitteeWo makers of these articles^ but ^ . 

they reported that the material would be quite useless lor such , 

purposes The leady peimeahilify of the woods by liquids S'abstitiitSi. 

would also prevent their general utilisation as stopjvtrs for 

bottles. Pieces of the woods, after being loughiy rounded, can 

be easily compressed into the neck of a bottle to form a tight- 

fit img stopper, but if the bottle were inverted or placed upon 

its aide the stopper would become sodden, and allow the oon- 

tenta to leak slowly 

Tte woods might possibly be used locally as substitutes for 
cork stoppers, as similar light and soft woods are employed in 
Jamaica and elsewhere, hut it is quite certain that with an 
abundant supply of cork no such use would be made ol them 
in thifl country. A large number of soft, light woods, the so- 
called cork woods,” which possess characteis very similar to 
these * Awou ” and Afe ” roots, arc known to occur in many 
countries, but so far as is known it has not been found possible 
to utiliBe these commercially, and they only serve for local use. 

The very heavy freight which would nave to be paid upon such 
products, owing to their extreme bulkiness, is an important 
factor which would require to be considered in any attempts 
to find an export market for these Lagos roots. 

Enquiries nave also been made regarding the possibility of 
utilising the “ Awou ” and “ Afe ” woods for the manufacture 
of wood pulp for paper making, but, as in the case of ambach 
wood, the reports were unfavourable, as they were found 
to be unsuitsmle for the preparation of anything beyond a 
brown wood pulp for coarse paper. 


THE COMMERCIAL UTILISATION OF CORUNDUM,. 

FROM PERAK, FEDERATED MALAY STATES. 

A specimen of grey-blpe corundum, weighing about 3 
was forwarded to the Imperial Institute by Mr. LeoMra 
Wray, Curator of the Perak Museum, in November, 
1903. He sto-ted that this material bad been collected nesr 
Ipohe, m the Kinta District, where the mineral oppum in mw? 
or less vmterwpm lumps in the drift which is 'jmrkea for 
At present no use is wade of the qorundumi but it was tnpv®*™ 
f W t it it to marketable ralxie .^aideraUe r-" 

't«, ,M>. DecU tfee |leBi4eilt , 
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irate of Kinta, haA also collected a larf^e quantity of the same 
mineral at Koban Sungii Kaiadi. 

Subsequently Mr. Leonard Wray forwarded to the Imperkl 
Institute a larger sample weighing nearly 5 lb., which he had 
collected at Pulai Sungei liaia, also in the Kinta District. He 
stated that the mineral occurs in quantity at or near Pulai, and, 
that there would probably be no difficulty in getting from 10 
to 20 tons per month, judging from the amount he saw in tho^ 
mines. 


These two samples, the colour of which varies from pale blue 
to bluish grey, are exactly similar in characters. No veil- 
developed crystals arc visible to the naked eye, the mineral 
occurring in compact, finely granular masses, which appear to 
be made up of microscopic crystals. Most of the pieces are 
more or less rounded by water action, though the exact manner 
in which this was brought about is not apparent. 

The mineral is rather harder than some well crystallised 
corundum from Ceylon, which was available for comparison. 
Its specific gravity varies from d'75 to 3‘90 according to the 
degree of compactness of its texture. The higher figure is 
exceeded bjr few specimens of corundum, except ruby and 
sapphire, wnich reach 4*06. 

An analysis made in the Scientific and Technical Department 
of the Imperial Institute gave the following results : — 

Silica SiOg ... 0*15 per cent. 


Alumina 
Lime ... 
Magnesia 
Combined water 


AlgOs 

CaO 

MgO 

HgO 


9710 

0*50 

trace 

2-41 


The percentage of alumina is greater than in any sample of 
corundum which has been analysed except ruby and sapphire. 
The amount of water is rather high. 


COMMERCIAL VALUATION. 

Corundum is used mainly for abrasive purposes, in the same 
manner as emery. The finer qualities are also employed in 

f lace of gemstones in the movements of clocks and watches, 
t has been proposed to utilise it as a source of metallic alu- 
41 minium, but at present other loss refractory and cheaper 
compounds of the metal are preferred for this purpose. 

In determining the value of corundum for abrasive pur- 
poses, whether it be employed as a loose powder or embedd^ 
in cemecit in the form of discs, a trial on a la^e scale ds 
necessary. In no other way can it he ascertained if the 
material satisfies industrial requirements^ as not only hardness, 
but toughness, is important. The liability of some varieties to 
split into thin plates along the pseudo-cleavage which follows 
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planes of deconfjposition is very objectionable, as instead 
of irregular jx'ints and edges, which are effective for grinding 
purposes, flat surfaces are produced. 

9^his charai teristic seriously diminishes the value of most 
Indian corunuum, which was lormerly expoiled in considerable 
amount to Europe, but is now unable to compete with the exten- 
sive deposits of the mineral which have been developed in the 
t United States and Canada, and the artificial products “ carbor- 
undum and “ alurundum.” Corundum is novr mined in 
India mainly for local use and for export to China, only a small 
(mantity being sent to Europe or America. On the other hand, 
the granular structure of the corundum from Perak seems 
calculated to increase its value for abrasive purposes. 

The material from Kinta was sent to a commercial export 
in coiundum, for opinion as to its value. lie stated that the 
material wouM be of value for abrasive work, and that it might 
be worth from £15 to £25 a ton for such purpost^s. If it would 
take a high polish it could be used for the movements of clocks 
and watches, and might be sold at a higher price. Actual trial 
on a commercial scale was, however, necessary. 

In June, 1904, a further sample of corundum, weighing 
32 lb., was received from Mr. Alma Baker, of Bala Uojaf, 
Perak. This is in large lumps, some weighing as much as 
8 lb., and is in all respects similar to the previous samples. 

There seems every reason to believe that if this corundum 
can be obtained in the amounts which Mr. Leonard Wray 
believes to be the case, it could be sold either for abrasive pur- 
poses or for use in the movements of timepieces at remunerative 
prices, but in order that its capabilities may be properly deter- 
mined by trial on a large scale, a consignment of not less than 
3 or 4 cwt. would be necessary in order to determine its precise 
commercial value as an abrasive agent, together with a smaller 
amount, say 7 lb., of the clearest and most compact material 
for trial in the manufacture of watches and clocks. 

If, therefore, it is considered advisable to proceed further 
with this enquiry, the Imperial Institute will be glad to be 
informed whether these larger consignment can be supplied, 
in which case arrangements will be made with experts to carry 
out practical trials on the lines indicated above. 
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GBAPHITE FROM THE CHATISGARH DISTRICT 
THE CENTRAL PROVINCES OF INDIA. 

These specimens of graphite were forwarded to the linpc^al 
Institute for examination and valuation by the Reporter' on 
Economic Products to the Government of India, in January, 
1904. 

The occurrence of graphite in the neighbouring Kalahandi 
State was described in 1902 by Professor T. L. Walker, formerly 
of the Geological Survey of India, in a memoir on the geology 
of the State (Memoirs f)f the Geological Survey of India, vol. 
xxiii., part 3). It occurs there in connection with a series of 
garnet-sillimalinite rocks, which have received the name of 
Khondalites, or more correctly, Xandhalites. These overlie the 
granitoid gneiss, and form the greater ])ortion of the hilly region 
of the State. At the surface they arc frequently decomposed to a 
lateritic clay. The graphite is widely distributed in small flakes 
and occasionally found in greater amount in veins and pockets. 

At Koladi-Ghat veins from 1 to 2 ft. in diameter in clay tar© 
met with, while at Densurgi there are bands, composed of 
calcite and graphite, running north-west and south-east, parallel 
to the primary strike of the gneiss. These bands «ire supposed' 
by Professor Walker to result from the decomposition of a 
graphitic raeiss. 

A sample of graj>hite from the Kalahandi State was for- 
warded to the Imperial Institute in 1901, and was examined 
in the Scientific and Technical Department. Afterwards it was 
submitted to technical trials by experts, who reported that 
although it was almost entirely deficient in flake, and produced 
a very dead powder, it might be used to a limited extent for 
the purpose for which the commonest Ceylon dust plumbaTO 
was employed, but its value would not be more than 31. to 41. 
per ton delivered in barrels in London (Technical Reports and 
Scientific Papers published by the Imperial Institute, 1903, 
P 43). 

The Patna State lies immediately to the north-east of Kala^ 
handi, and here also the hilly country appears to b© formed of 
garnetiferous gneiss, whilst as early as lo77 the occurrence of 

S raphite was noted at Daramgarh, near the river Barabailat 
Toi, and at Domaipali (Ball, Records of the Geological Survey 
of India, vol. x., p. 183). 

The following are the particulars of the samples from the 
Patna State now under consideration : — 

JVo^ 30,560 . — Surface pickings, Dharapgarh mine. D^arap- 
garh is probably the same locality as that formerly written 
Daramgarh. The sample consists of schistose graphite with 
veins and lenticles of quartz, felspar and calcite. These im- 
purities were eliminated in sampling for analysis. 
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20^560-1 , — Lower level Bharapgarli mine. Similar to 
20,5G0, bu.t containing rather leas visible impurity, 
iyo. 20,561. -Surface pickings, Marna mine (about two miles 
of the town of Patna). Graphite less markedly schistose, 
witli yellow specks of decomposed biotite and other ferruginous 
material. ^ 

No. 20,561-1 . — Lower level, Mama mine. Similar to No. 
20,561. 

No. 20,562 . — Surface pickings from Dundel mine. Schistose 
graphite with pale yellow decomposed mica and other decom- 
position products. 

No 20,562 l.~ Lower level, Dundel mine. Schistose gra- 
phite with gri‘oiiish-white and yellow decomposition products. 

'^riicse samples were analysed, with the following results, the 
analysis of U e specimen trom Kalahandi State being added for 
comparison : — 
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20560-1 
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20661-1 
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Salphtir 

trace 


— 

— 
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Volatile matter 

0-38 

0 89 

2 61 

2 08 

2 16 

3*68 

3-89 

Moisture 

0-38 

0*42 

0 79 

0*14 

0-23 

1-23 

I'U 

Carbon dioxide 

10*60 

12 14 

— 

— 

— 

— 

— 

Fixed carbon (b^yr 

40 96 

37-00 

79*91 

69-67 

03'70 

64*73 

63*ia 

diflercuoo) 

Ash 

47*09 

49*55 

16-69 

28 11 

33*87 

40-47 

31*87 

Colour and nature ot 

light 

light 

dark 

light 

light 

light 

1 Silica, 

ash 

brown 

brown 

bruwu 

brown 

brown 

brown 

1 alumlnk 
Umc, term 








oxide. 


The specimens were then forwarded to an expert for report 
as to their commercial value. He stated that they had not the 
binding quality which is essential in graphite employed for the 
manufacture oi crucibles. Graphite which was wanting in thii 
characteristic might, however, if it contained a very high per- 
centage of carbon, be used in making crucibles which were only 
subjected to one heatihg and were then ground up and re- 
moulded. 

No. 20,661, which conltamed 79'91 per cent, of carbon* 
was not sufRciently pure for this purpose, and would only be 
worth about lOr. per cwt., being, like the liighet grades el 
Bohemioi^ black-lead/" only available for polishing stoves and 
similar purposes. The samplo No. 20,601-1 was wequal 
character^ but 'some pieces were as good in quality as anjv 
thing in sample No. 20,661. 


Graphite 

iromUhk 

Chatis- 

garh 

District of 
the Central 
Provinces 
of India. 
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The remaining specimens were, it was stated, of little value. 
The same samples were subsequently submitted to a firm of 
crucible makers for technical trial, who stated that they pos- 
sessed little or no commercial value in their present form for 
their purpjose, and would require much more thorough dressing 
and cleaning to render them saleable. It was difficult to say 
what value they would then have, but judging from appear- 
ance, samples Isos. ^0,5G1 and 20,561-1 might possibly pay to 
treat, though the value of the cleaned product would not be 
high. In the others the graphite was so closely intermixed 
with rock and other impurity that the cost of cleaning would 
be prohibitive. They further stated that the supply of gra- 
phites containing less than 85 per cent, of carbon was very 
much in excess of the demand, and they consequently com- 
manded but a very low price. 

It seems clear that these graphite deposits can only be 
worked at a profit by separating and cleaning them on the 
spot, and shipping only higher grade material to Europe. 

Near Passau, in Bavaria, similar material has been treated 
in the following Jiianner : - 

After being carefully hand picked, tho crude graphite was 
ground up in a horizontal mill of the ordinary grist or buhr 
stone type, when the graphite formed small scales, while the 
impurities were reduced to fine powder. The graphite was then 
separated by bolting silk or by an air-blast. When the im- 
purities were harder the ore was pulverised by stamps or edge- 
stone mills, which have a combined grinding and rolling action. 

The best material available in these mines contained only 
53*8 per cent, of graphite, while the best concentrates had as - 
much as 89 '2 per cent. 

The chief impurity in tho Bavarian graphite was mica, which 
does little harm. There was considerable loss in the tailings, 
but that is immaterial if the supply of crude ore is sufficienuy 

large. 

In most cases, however, it is necessary to resort to wet 
methods of separation. The ore is ground up fine with water 
and is then passed through a number of settling tanks ; some- 
times as many as 18 are used. The impurities settle in the first 
few tanks, and the graphite, in gradually improving grade, in 
the others. Hie slime is subsequently pumped into large 
presses under a pressure of several atmospheres. The cakes 
produced are then dried and crushed for the market. 

The process of separation by the wet method is facilitati^d 
if the crushed material is first dried by heat, so that ihe’ par- 
ticles float more easily on water. This result is obtained still 
more effectually if the finely divided graphite is, aiter being 
dried, exposed to the vapour of petroleum, which it rapidly 
absorbs. 
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II.— QENERAIi NOTICES RESPECTING ECONOMIC PRODUCTS 
AND THEIR DEVELOPMENT. 


COTTON CULTIVATION IN EGYPT. 

The cultivation of cotton in Egypt, although, dating from, 
very early times, was not undertaken as a regular industry until 
about the year 1820, at which date perennial irrigation was 
introduced into the Delta of the Nile , The cultivation gradu- 
ally increased, and received a great stimulus fi’om the deficiency 
produced by the American Civil War. After the conclusion of 
the war the progress of the industry in Egypt still continued, 
although in many other countries the cultivation rapidly de- 
clined. Reel nt improvements in irrigation and drainage have 
increased the opportunities for cotton growing, and the area 
under cultivation appears still to be extending. It is estimated 
that at the present time no less than one-half of the land in 
the Delta is devoted to this crop. The total cotton area of 
Egypt now amounts to between 1,600,000 and 1,760,000 acres, 
of vmich about 90 per cent, is in the Delta. The success of 
cotton culture in Egypt is so striking that it is worth while to 
call the attention of those concerned in cotton cultivation on 
British soil to the circumstances connected with the develops 
ment of the Egyptian industry. 

Egyptian cotton possesses certain characteristics which 
render it particularly valuable in certain branches of the 
textile industry. The fibre is fine, and varies in length from 
one to one and a-half inches ; it is generally more lustrous, 
and “ mercerises ’’ better than American “ upland ” cotton, and 
commands a higher price, but is not so long, fine and valuable 
as the Sea Island variety. 

In connection with the Egyptian cotton industry, two books 
which have been published recently are of great importance. 
One of these works is a report by M. Henri Lecomte (1) to the 
Governor of Senegal, on the results of a mission to Egypt, axul 
treats of the otJtivation, preparation and exportation ^ of 
Egyptian cotton. The other is entitled ""Notes on Egyp^an 
Agnculture^’’ by George P- Poaden (2), Secretary of the 
divial Agricultural Society, Cairo, and includes an account of 
cotton growing on Egyptian soil. 


1 . 

3 . 


Ze Cffton f% JSffVpte. Mu B'enri Lecomte, JPp, 103, uUh UluetraHo^ 
CPsrls : Attgiufcm ObaUMnel, 1906.> 

Ki^ee on Bayptinn Ayrimatmro, By Georyo BoaOens BBp- 

musttrnHoms, Uvltad {States Department of Agrienltnre. Bureau cC nsai 
Indostey— BuUetUi No. 63. CWashingtoti, 1904.) 
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ColtiMtioii 
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Climate. 

The chief characteristic of the Egyptian climate is the 
scarcity of rain, the rainfall in average years only amounting 
to 1-5 inches at Cairo and 7*8 inches at Alexandria. From 
April, ihe month m vhich the cotton is planted, until Novem- 
ber, when the last crops are gathered, little or no rain falls, the 
chief rams being experienced between November and March. 

The mean annual temperature in the Delta varies from 69*1° 
F. at Alexandria to 70*5° F. at Cairo. Further up the river, 
at Assouan, it reaches 80° F. The extremes of temperature 
observed at Alexandria ^re 45*1° F. as a minimum and 99*3° F. 
as a maximum. At Cairo, as would be expected from its 
greatei distance from the sea, the range is wider, the extremes 
being 3G*5° and 109*2° Fah 

It is evident fiom these meteorological data that the climate 
of Ejrypl is fs'vourable to the growth of the cotton plant 
The deficiency in the supply of rain to the plant is com])ensated 
by the water obtained fiom the Nile by the elaborate system of 
irrigation which has been established. 

For agricultural purposes the year is divided into three 
seasons, known as winter, summer and Nili, the last being the 
season in which the Nile overflows its banks. The different 
climatic conditions prevailing at these seasons enable a variety 
of products to be grown, and, in virtue of the comparatively 
high temperature and the ample supply of water, two or three 
crops are obtainable from the same land every year. 

Soil. 

The arable soils of Egypt consist almost entirely of alluvial 
deposits, but since the conditions prevailing at their formation 
were not always the same the soil does not everywhere present 
the same physical properties and chemical composition, and the 
nature of the deposit varies with the depth. Itecent borings at 
different localities have shown that the thickness of the deposits 
varies from about 36 to 110 feet. 

In Upper Egypt, the ancient bed of the river constitutes what 
is known as the Nile Valley. The river here, in times of flood, 
extends oret the land on each side and deposits its alluvium ; 
it afterwards contracts and occupies a comparatively small 
channel. In this way the arable land of the Nile Valley has 
been won from the desert. 

The Delta, on the other hand, has been won from the sea by 
the rapid deposition caused by the mingling of the river with 
the salt water. A difference has consequently arisen in^ the 
nature of the soil of the two regions. In the Nile Valley, the 
deposition of the alluvium has been effected by gravitation 
alme, and the soil is therefore not so rich in clay as is that of 
the Delta, where the salt of the sea has caused a more rapid 
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precipitation of the urgillaceous matter, and has also made the 
land more saLne. 

The typical soil of the Delta is a heavy, black clay, >\liich is 
difficult to work, but is fertile, and well adapted tt» cotton 
cultivation. In those districts which yield the best cotton the 
soil consists of a mixture of clay and sand, which is always 
accompanied by a large proportion of vegetable matter due to 
the glowing of cJovei lor fodder. ITio soils of other localities 
vaiy from a sandy loam to almost pure sand. 

Few chemical analyses of Egyptian cotton soils have been 
made, and it is inadvisable, therefore, to give any figures to 
represent their general composition. It appears that, on the 
whole, the soil is more deficient in nitrogen than in any other 
constituent, and the application of nitrogenous manures is 
usually found to exert a beneficial effect on the growth of the 
cotton plant in Egypt. Some analyses of typical cotton soils 
of Egypt, which were made by Dr. Mackenzie, Director of the 
School of Agriculture at G-hizeh, appear to indicate that 
Egyptian soils which are rich in lime are relatively poor in 
iron and alumina, but contain a lai^ proportion of magnesia. 

Yaeieties of Cotton. 

Cotton plants have been grown in Egypt from time un- 
memorial, but previous to the year 1820 there was no systematic 
cultivation. About this time a variety of cotton was intro- 
duced into the Delta from the Sudan, and was grown for many 
years under the name of ‘‘ Jumel.*' Sea Island^* and Peru- 
vian cotton also are said to have been introduced into Egypt 
at an early date. In course of time from these various fbrms 
the Ashmouni ” cotton plant was evolved, which is the oldest 
of the varieties now cultivated m Egypt. The^ principal 
varieties grown at thepreseut time are Ashmouni,” ” Mita-^ 
” Abassi,” and ” Yannovitch.” In addition to these there 
are a number of forms of less importance. 

** Ashmoum .*' — This variety, though at first grown in the 
Delta, is now cultivated almost exclusively in certain districts 
of TjTpper Egypt. The average yield of unginned cotton from 
this plant amounts to about 1,300 lb. per acre.^ On ginning, a 
comparatively small proportion of fibre is obtained, amounting 
to only 30 per cent* of ihe seed cotton. ^AshOinuni*^ oottem 
is of a brownish colour, but not so dark as ” Hitafift ; it is 
less valuable than the latter, and does not yield Stuffi fiho 
qualities of lint. 

** ** Mitafifi ” variety is the most important 

cotton of Egypt. The seeds of this plant are black, and 
steU |gi?oen time at thohe ends. The 'fibre ii fine, v^ 
frem to 1*4 hiohee and of a emUnr. M 


Ootton 

inlbVt. 
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is said that the colour is affected considerably by salt, the 
cotton plants grown on the more saline soils furnishing the 
darkest coloured cotton. ‘‘ Mitafifi '' cotton gives a higher 
average yield than any other variety, yielding, on avera^ 
soils, from 600 to 600 lb. of lint per acre. The cotton is 

f athered easily, and on ginning, gives a good proportion (33- 
5 per cent.) of lint. Another advantage possessed by “ Mita- 
fifi ” is that the plant is less affected by climatic variations than 
many of the other varieties. 


“ AhassU ' — This variety is of comparatively recent intro- 
duction, and was obtained by selection from “ Zafiiri/’ which 
in turn, was obtained from “ Mitafifi.” The plant is very 
hardy and able to withstand drought and other adverse cli- 
matic conditions. The fibre is white, and in this respect 
differs from that of all the other varieties cultivated in Egypt 
at the present time. The cotton is fine, silky, 1*2-1 -4 in. 
long, and of good strength ; it is not so strong, however, as 
** Mitafifi cotton, and is more difficult to gin. 

** Y annoviichy — This cotton is supposed to have originated 
by hybridisation from Mitafifi ” and ‘‘ Gallini.’* It has been 
cultivated for about seven years, and the best qualities are 
OTOwn on the salt soils of the northern part of the Delte. The 
fibre is very strong, 1*4-1 *6 in. long, and is the finest and most 
silky of all the Egyptian cottons. A great disadvantagpe 
attaching to the cultivation of this variety is that the bolls wl 
to the ground as soon as they are ripe, and require to be 
Gonstanuy collected. 

“ Oalliniy — ^This variety oloselv resembles ** Sea Island 
cotton. The plant grows well on salt lands, but quickly suffers 
from lack of water, and is late in ripening. Owing to these 
peculiarities, and also to the fact that the cotton presents 
certain difficulties in ginning, due to its length and nneness, 
the cultivation of this variety has gradually declined. 

Sea Island.^* — The cultivation of the true “ Sea Island ” 
cotton in Egypt has been abandoned almost completely on 
account of the same causes which led to the decline of the 
Oallini ” variety. 

There are a number of varieties of less importanceCTown in 
Egypt, among which may be mentioned “ Zafiri,” Bfamouli,’* 
Bamia,” “ Hariri," “ Psikha," and “ Maskas." IVTone of these 
forms is cultivated to any great extent. 

All these Egyptian cottons, with the possible exception of 
“ Bamia," are considered to be varieties of Gossypium heetha- 
deme, ^ ^ 

Befeienoe must be made to the so-called Hindi " cotton oi 
Egypt, which is said to be the old native variety supposed to 
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have derived froHi Gossypium herhaeeum. The seed of OottOH 

most Egyptian cotton used for sowing appears to be aceom- OnMtiilim 
panied by a small proportion of the seeds of this variety^ and, | 
in consilience, the resulting crops are of poorer quality The 
“ Hindi plant can be distinguished readily by the fact that 
the boll opens in four or scTnetimes five valves instead of three. 

The fibre is about 1 in. in length, and is comparatively CMiarae 
and of inferior quality. 

Seed selection. 

The quality of the seed employed for sowing has received 
attention in the past from only a small proportion of Egyptian 
cotton growers. As in India, the custom of ginning cotton in 
central factories, where little or no effort is made to keep 
different varieties of seed apart, has resulted in the distribution 
of seed of a mixed natuie to the cultivators who depend on the 
merchant foi their supplies. Moreover, as has been pointed 
out already, the seed commonly contains a certain proportion 
of “ Hindi seed, which greatly detracts from its value. 

The subject is now engaging the attention of the Khedivial 
Agricultural Society, who are furnishing cotton growers with 
special^ selected seed at cost price, payment for iimich is made 
to the Government agents in me course of the collection of the 
ordinary taxes. 

Cultivation. 

It was formerly the custom in Egypt to leave the cotton 
plants in the ground for several years, but this system of culti- 
vation has now been replaced almost entirely by the practice 
of sowing the plant anew every year. The former method had 
the advantage that it demanded less labour and that the bolls 
ripened more quickly ; the chief reason for its abandonment 
was that it precluded the possibility of obtaining several 
diffearent crops in the same year 

The repeated cultivation of the same plant on any particular 
land would ultimately cause the soil to be exhausted of certain 
constituents to the detriment of the crop. For this and other 
reasons, a rotation of crops is practised. The system now most 
commonly adopted is a two-year rotation of the following 
character : — 


Tev. 

Winter. 

Bummer. 

khi. 

Fintyssr 

Cloyet 

Cotton 

— 

esmdywtf 

Beaut or wheat 


Cora or fallow 


ITsually the cotton is preceded by clover, but sometiinei bjr 
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Oottoft , ■ maize. In the Ip tier case the land is left fallow during the 
OultlmitiiOlL winter, that is, between the cutting of the maize crop and the 
in "Etfgt planting of the cotton. 

In order to prepare the land for sowing, it is ploughed 
thoroughly and deeply three or four times and is afterwards 
thrown into rougn ridges about 35 in. apart. The soil should 
be quite dry when the seed is sown, but should be watered well 
diiectly afterwards. Since the cultivation of cotton is carried 
on in Egypt by means of irrigation the plantations must be 
laid out in such a manner as to facilitate watering. The land 
is divided into sections by a second series of ridges running at 
right angles to the ordinary ridges, so that the latter are usually 
not more than 3f) ft. long. 

The cotton is generally sown between the 15th of Eebruary 
and the middle of April, the actual date varying according to 
the locality. Before sowing, the seeds are soaked in water for 
24 hours, and any which rise to the surface are rejected. The 
seeds are planted at a depth of about 3 in., from 8 to 16 being 
placed in each hole and immediately covered with earth. The 
plants appear above the soil in from 10 to 12 days, according 
to the weather experienced. The plantations are watered from 
time to time, from 8 to 10 waterings being given before the 
first crops arc gathered. 

When the young plants have become well established the 
fields are hoed in order to destroy weeds and to loosen the soil. 
Before the first watering, which is given usually about 35 days 
after sowing, the hoeing is sometimes repeated, and the young 
plants are thinned out, only the two strongest ^ing allowed to 
remain. The second watering takes place about 26 or 30 days 
after the first, and when the land has become fairly dry, it is 
again hoed. About three weeks later the fields are watered for 
the third time and are subsequently hoed again. The water is 
now applied more frequently, during June, July and August 
two waterings being given each month if possible. During 
these summer months, however, in which the Xile is low^ tlm 
amount of water available is somewhat limited, and for this 
reason the frequency of watering is restricted by the Irrigation 
Department. It is estimated that the amount of water supplied 
to the cotton plants from the time of sowing until the first 
crop is gathered is roughly equivalent to a rainfall of 31-f36 in. 

A brief description may be given here of the manner in 
which the watering is effected. The water is supplied by the 
canals of the irrigation system, but as these are below tlys IteVel 
of the Stril, the farmers must employ some method of rnifthw^it 
to the surfece. This is effected either by such primitive meaAs 
as " shadoofs,” ” sakias,” or the Archimedian screw, or W 
rotatory pumps worked by steam, or even by electricity lupplied 
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from a distance* The water is then distributed throughout the Qittoii 
farms by a rough and somewhat leaky system of canals. From* 
tlie canals tb*" water is conducted round the fields in small . 
ditches ; ^om those, in turn, it is allowed to run along the 
furrows separating the ridges on which the cotton growft. The 
tops of the ridges always remain above the water. 

Since the ripening ot the cotton bolls is ngt simultaneous, but 
extends over a period of two months or more, the whole crop 
cannot be gathered at once, but is generally collected in three 
portions at intervals of about a month. The picking is done by 
women and children. In the Delta, the first crop is gathered 
towards the middle of Septenibei, but in Upper I'lgypt, where 

Ashmouni ” is grown, it is collected at tW end of August. 

The last portions of the croji are jiicked in ^November. The 
first ])icking usually i-eprcseiits about piu' cm iit. of the total 
crop, whilst tlio second and third pickings foriu about 46 per 
cent, and per cent, respectively. The last picking is of 
inferior quality ; it is not mixed with the other portions of the 
crop, but is sold separately. 

Ginning. 

After the cotton has been harvested the crop is sold in the 
form of seed cotton, and is then forwarded to a ginning faetory. 

These ginning establishments are situated usually in localities 
where facilities exist for transport both by rail and bjr water. 
During the season, from September to May, the factories work 
continuously night and day. Ginning is effected almost in- 
variably by the Macartby self -feeding single-action roller gin, 
of which from 50 to 100 are employed in an Egyptian factory. 

This machine is particularly suitable for ginning long-stapled 
cotton ; it effects its purpose without either cruming the 6eed 
or injuring the fibre. 

Manuring. 

Success in the cultivation of cotton in Egypt is greatly 
enhanced by judicious manuring. Owing to the need of the soil 
for organic matter, stable manure must form the basis of the 

S 'ications. The amount available on the farms is that from 
^ t or ten working bullocks for every hundred acres, of which 
one«*half is usually under cotton. This quantity is supplemented 
by that from the cows and buffaloes kept for milking, and from 
the mules used for transport. This supply, however, is not suffi- 
cient to produce full yields of cotton, and artificial manure, 
therefore, should be employed in addition. The stable manure, 
in the accumulation of which earth is used instead of vegetable 
litter, is spread over the land previous to the last ploughing 
before planting. The quantity applied amounts to ten or fifteen 
.tons per acre: as muon as thirty tons is sotneiimei empk^n^* 
jiut imeij psea ibis rate there is never enough on the ham to 
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Cotton » supply all the fields. Old manure is%tlways used by the best 
CnHlTfttiom growers since fresh manure is apt to cause rahk growth, late 
in Egypt. maturity, and the production of inferior fibre. 

Superphosphate of lime is the most impoi'tant of artificial 
manures as it is found to check coarse growth, to encourage 
ripening, and to improve greatly the quality of the fibre. The 
dressing applied is about 400 lb. of this manure per acre ; the 
superphosphate generally used contains from sixteen to eighteen 
per cent, of soluble phosphoric acid. It has been found that 
basic slag does not answer as a substitute for superphosphate. 

Potash manures have not been found of any benefit in Egypt 
except, perhaps, in the case of light soils. This may possibly 
be accounted for by the fact that the alluvial soils of Egypt are 
very rich in potash. 

The amlication of soluble nitrogenous manure to the soil is 
found to be very advantageous to the growth of the young plant 
which is unable to obtoiu the necessary nitrogen rapidly 
enough from the stable manure, even though the latter may 
contain quite as much as is theoretically required. Care must 
be taken, however, that such nitrogenous manures are not 
applied too freely since they tend to produce luxuriant growth, 
with consequent retarded ripening and deficient yield. As the 
results of numerous experiments instituted with the object of 
ascertaining whether nitiate of soda or sulphate of ammonia is 
the more suitable substance to employ as a source of nitrogen to 
the plant, it has been found that the application of a mixture of 
125 lb. of the former with 50 lb. of the latter gives excellent 
results. The beneficial effect of such manure is evident even 
when the cotton follows a crop of clover, or when a dressing of 
stable manure has already been applied. 

The application of the superphosphate is made at the same 
time as that of the stable manure — that is, just before the last 
ploughing. The soluble nitrogenous manure is applied after 
the cotton field has received its first watering. The manure, 
mixed with a little earth, is applied to the roots of the plant and 
hoed in, after which the plants are watered for the second time. 

PnODUCTION AND ExPOBT. 

The following table gives the cotton crop of Egypt for the 
years 1897 — 1903, the season extending from September 1st to 
August 31st ; — 


Tear. 

MlUloiu 

otLbc. 

To«. 

Mmtoai 
of Lb*. 

1897-1898 ... 

... 645 

1900-1901 ... 

... 588 

1898-1899 ... 

... 568 

1901-1902 ... 

.,. 8^44 

1899-1900 ... 

... 687 

1902-1903 ... 

... 684 


The greater part of the cottoxi is exported, but a small amount is 
used in the villages for the manufacture of coarse materials ; the 
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cotton employed in this il^ay is, however, usually ol very poor Cotton 
quality. Durinpr recent years an iucrease in the local consiiinp- Cnltiyatioii 
tion has taken | 'ace owing to the erection of two cotton mills — in Egypt, 
one at Alexandr’a and the othey at Cairo. Most of the cotton 
seed is also expoiled, but a certain quantity is emshed in the 
Egyptian oil mills and employed in the manufacture of soap, 
the cake being exported to England as “ undecorticated cotton 
coke.” Egyptian cotton seed is rich in oil, giving on the 
average a 25 per cent, yield. 

The following table gives the quantities of cotton and cotton 
seed exported during the years 1902 and 1903. It may be men- 
tioned that during the year 1903 the average weight of the 
Egyptian bale of cotton was about 750 lb. 

Cotton. 


Counti ‘‘8 to whicli exported. 


lix^rts from Alexandiia to — 

united Kingdom 

Germany 

Belgium 

Spain 

United States 

France 

India 

[taly 

Japan 

Ilussia 

Austria 

The Netherlands 

Greece, Turkey and othvK countries ... 
Exported from rort Said and Suez 

Total 


1902. 

1903. 

IliiltN. 

Bales. 

.S22,614 

361,746 

19,126 

19,422 

9,60* 

12,670 

31,781 

24,910 

106,565 

84,819 

78,876 

70,608 

2,443 

836 

63,068 

60,728 

11,322 

9,498 

121,343 

55,424 

92,249 

76,989 

327 


3,763 

1,798 

700 

5,446 

863,670 

773,892 


Cotton f eed. 


Destination. 

1902. 

1 1903. 

United Kingdom 

Marseilles 

Other Continental ports 



Btishels. 

16,991,964 

987,795 

829,859 

Bushels, 

14,754,776 

739,897 

663,166 

Total ... 

Local consumption 

••• 

18,809,118 

1,679,281 

16,057,839 

2,268,000 
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THE PHOGRESS OF COTTON CITLTITATION IN THE 

SUDAN. 

A short account of cotton cultivation in the Sudan, with 
special reference to the districts watered by the Blue Nile and 
Dinder Rivers has already been given in the Imperial Institute 
Bulletin^ this vol., pp. 120-121. A number of rej^orts on cotton 
growing in other districts of the Sudan having been received 
recently at the Imperial Institute, it is now possible to give a 
more detailed account of this industry. 

In the reports on cotton growing at the Shendi Experimental 
Farm during 1902—1903, it is stated that this farm was estab- 
lished chiefly with the object of ascertaining whether cotton can 
be grown successfully on irrigated land in the Shendi district. 
One of the most important investigations which has been carried 
on is the determination of the best time for planting cotton in 
the Sudan. From the first year’s results, it appears that cotton 
grows well whether sown in September and October after the 
overflow of the river, in March and April as in Egypt, or in 
June and July before the full flood. It is found that each 
period presents certain advantages, and that prolonged study 
will be required in order to decide which is the best. 

During the period from August to November, 1901, the 
following varieties of cotton were sown: — “ Ashmouni,’’ 
“ Galioubi,’’ Yannovitch,^’ “ Abassi,’' “ Mitafifi,’^ and some 
American totton which had been grown in Egypt. The 
“ Ashmouni ” cotton gave the most satisfactory results. The 

Yannovitch,” “ Abassi,” “ Mitafifi,” and American varieties 
yielded small crops, but the “ Galioubi failed entirely. 
Samples of the “ Abassi ” and “Mitafifi'’ were submitted to 
experts in Alexandria, who reported that the cotton had not 
suffered much owing to the change of climate. The products 
were of fair staple and colour, and would be classed as good 
fair ” in the Alexandria market, where they would meet with a 
ready sale. It was stated that the “ Yannovitch^’ and Ameri- 
can cottons had both deteriorated, apd that the latter would 
find no market except for mixing with low grade Egyptian 
cotton* 

During March, and April, 1902, seed of the Abassi,” 
“Mitafifij^’i and “ Ysmnovitch ” varieties was sown. Satis- 
factory results were obtained except in the case of the “ Yanno- 
vitcih,^’ and the view that cotton of good quality can be grown 
in the Sudan was confirmed. The yield amounted to 400 lb. 
per acre in the case of the Mitafifi ” variety, and from 450 
to 600 lb. in the case of the Abassi ” and “ Yannovitch.’^ Tho 

Yannovitch cotton was again unsatisfactory, being inferior 
to the ** Abassi ” both as regards colour and staple. 
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TJie yields obtained wktli the cotton sown in Junr and July, The 
1902, were less favourable than had been anticipated, probably Progress 
on account of deficiency in the water supply. From these nf rnttnii 
experimentB the conclusion was arrived at that “ Abtissi ” 
cotton appears to be the variety best suited to the Sudan condi- 
tioiis. The “ Mitafifi cotton was of fair staple, but rather “ 
coarse. The “ Yannovitch ’ crop was of fair; len^h and fine- Sudan, 
ness, but vras lacking in strength, and inferior to the 

Yannovitch ” cotton of Lower Egypt. 

The countrv between Gedaref and Gallabat on the banks of the 
Kahad is saiJ to be suitable for the introduction of cotton, but 
the industry could not at pres('nt be undertaken on a large scale 
owing to lack ot jiopulatiou. In the Markas of Gallabat a con- 
siderable amount of cotton is grown in the villages, the area 
under cultivation amounting io about 840 acres. The cotton 
is imported b^ the Abvssinians, who, however, will not pur- 
chase any cottuii unless it is quite white. 

In the 13ahr-el-Ghazal Provunce it is reported that the land 
between the ironstone plateaux and the perennial swamps, and 
also the alluvial land bordering the rivers far up their course is 
nearly all suitable for cotton growing, but that labour is not 
easily obtainable, and that transport is difficult. It is con- 
sidered that if work were started in the neighbourhood of 
Meshra er lick, Wau and Rhamhe, transport could be much 
simplified by lines of portable tramways. The area available 
in the vicinity of these places amounts to about 14,000 acres. 

Little, if any, irrigation would be required, since the rainfall 
is usually sufficient. Cotton appears to be capable of growth 
ill all parts of the BHhr-el-Glui/al Province except on the iron- 
stone plateaux, and even there it grows on the sandy slopes. 

The Dinka eouiifrv, which constitutes the alluvial plain 
between the slopes of the ironstone plateaux and the sudd basin, 
seems to bo well adapted for cotton growing. It comprises an 
area of 14,000 square miles, of whicn at least one-half is suit- 
able for the purpose. At the present time, however, owing to 
the difficulties of transport and the scarcity of labour, and also 
to the fact that a large part of Dinka-land is still unknown, and 
not yet brought under Government control, the areas actually 
available for cotton cultivation are confined to particuiaT dis- 
tricts. Land transport is practically inyoossible from to 
December, except by means of carriers. There are net sumcient 
carriers available, however, owing to lack of population' among 
the carrying tribes, and to the fact that the Dihkas will ticft 
undertake this work, even if paid handsomely for it. 

January to April carte can travel in the alluvial plains 
the ground has been cleared of grass and bushes, and it is 
suggested that automobiles might be employed during th» 
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season. At several stations in the Bahr-el-Ghazal pack bul- 
locks are used for transport. 

The southern and eastern parts of the province have not yei 
been thoroughly explored, but a large arcni is undoubtedly suit- 
able for cotton cultivation there. 

On the western side the industiy might be carried on in the 
vicinity of Chak (^hak, where transport would be facilitated if 
the Chell River channel through the sudd to the Bahr-cl-Ghazal 
River were open for navigation. In the area between Wau 
and Dem Zubeir, the Vallejo's are suitable for cotton growing, 
but very little lab(mr is available 

In the Sennar Mudiria a cotton ]dant.ition at the Experi- 
mental farm was sown with “ Mitafifi ” seed on July 12th, 190'1, 
and the plants were w atered occasionally by means of “ sha- 
doofs ” and “ sakias ” Four cioj)s of cotton were obiained, 
the first of which was gathered on lOth November and the last 
on Gist December. The average ])ro])ortioii of “ lint ” ob- 
tained amounted to Gl‘2 ])ei cent, of the w^eight of the un- 
ginned cotton. The cotton w^as clean and of satisfactory 
quality, and compared favourably w ith “ Mitafifi ” cotton grown 
ill Egypt. It was submitted to an expert, who reported that 
the staple was fine, of good length, even and strong, and that 
the product had more the character of ‘‘ Yannovitch than of 
Mitafifi ’’ cotton. 

The following reports refer to three' samples of cotton which 
w^ere grown in Sennar, on land obtaining its supply of water 
from the rainfall only. The first of these samples consisted 
of the product known in Egypt as “ Hindi ” cotton, a variety 
said to have been derived from seed imported into the Sudan 
at a very remote period. This cotton fs an inferior kind, and 
introduces a grave difficulty into cotton cultivation in Egypt 
and the Sudan, as its seed becomes mixed with that of all the 
good varieties, with the result that every field of Egyptian 
cotton contains some “ Hindi ” plants. The cotton is white, 
diifering in this respect from all other Egyptian cottons except 
the “ Abassi variety. The fibre is of poor quality, weak, and 
0*75-1 in. long. The “Hindi” plant is of luxuriant habit, 
produces large leaves, and is rather later than other Egyptian 
varieties, from which it can be distinguished by the fa^ that 
the boll opens in four divisions instead of three. 

The second sample was derived from Egyptian seed which 
wa« probably introduced into the Sudan by Mumtez Pasha in 
1871. This cotton showed evidence of great deterioration, and 
had lost its colour, although it still possessed in a slight 
degree the general characteristics of Egyptian cotton. 

l^e third sample was grown from recently imported 
Egyptian seed. The cotton was slightly harsh, and in. 
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long ; it preserved general properties of Eg^tian cotton, The 
nnd, on the who^^', was very promising. It is suggested that, proffrees 
instead of (ontinually importing fresh seed from Egypt, it 
would be advisable to adopt a system of selection witn the 
object of obtaining a variety ot cotton acclimatised to the , 
particular district. " in the 

Two samples of cotton grown at Deberki, on the Dinder 
Itiver, have been described. One of these was an Egyptian 
variety of brown colfmr and good staple. The other, which, 
although labelled “ Mumtez,” was probably of the “ Abassi ” 
variety, consisled of very short, white cotton mixed with brown 
]K>d8. 

CVuisiderahlc interest being taken in cotton cultivation on 
the Dinder liiver, in the Sennar Mudiria. The cotton was 
t<jriaerly gro\Mi on the upland areas as a rain crop, but a small 
((uantity is now being cultivated near the river in order to 
obtain faciliiies for irrigation. The variety chiefly grown in 
this Mudiria is “ !Muiutez,” but “Abu Hareira is also culti- 
A'ated to a small extent. 

About 00 miles south of Suakin the Baraka River forms a 
large delta, in tlie centie of wdiich stands Tokar, the only per- 
manent village in the district. This delta is the only tract in 
the Suakin Mudiria which offers any prospects of development 
in cotton growing. The area of the Baraka Delta is approxi- 
mately 400,000 acres, hut probably not more than one-fourth 
of this is available for cultivation. 

The soil of the Didta is exceedinglv rich and fertile, and 
very retentive of moisture. The rainfall, although suffleient in 
favourable years for the growth of “ dhurra and “ dukhn 
(varieties of Sorghvm inilqarp)^ is inadequate for cotton grow- 
ing, and the only cotton area of real value is that which is inun- 
<lated by the annual overflow of the Baraka River. The 
volume of water discharged the river at this period varies 
greatly from year to year. During the last 13 years the arqa of 
land flooded has varied from 150 acres in 1893 to 30,000 acres 
in 1900. In those years in which the overflow is deficient only 
a very smail area is devoted to cotton. In the year 1903, the 
overflow was of average extent, and the land brought under 
cultivation amounted^to 16,000 acres, which was divided equally 
between cotton, “dhurra,’^ and “dukhn.” 

The cotton at present cultivated in this region is sown in 
October and gathered in February. Egyptian seed is employed, 
and is freshly imported everjr vear. The plants grow well, and 
yield a product which is saia to be but little inferior to the 
cotton grown, on Egyptian soil. The methods of cultivation are 
careless and wasteful, hut this is partly attributable to the 
scarcity of population. The average yield of cotton (un- 
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ginned) is about (>00 lb. per acre, or«200 lb. of the ginned 
material per acre. It is probable that the total production 
foould be increased more readily by improving the methods of 
cultivation than by extending the area cultivated, but in any 
case the ultimate possibilities are strictly limited by the 
inadequate water supply. It is stated that the area capable of 
cultivation might be largely increased, and even doubled, by 
the introduction of a system of irrigation by means of canals 
and banks, but thai the normal flow of the river could not 
possibly sufiice for the irrigation of more than about one-tenth 
of the total area of ihe Delta. 

A sample of cotton grown from native seed in the Dongola 
!Mudiria in 190J1 was submitted to experts, who reported that the 
staple was short and the seed rav(‘red with down, and recom- 
mended the cultivation of an Egyptian variety, such as 
“ Mitafifi ” or “ Abhmouni,’' in preference to the indigenous 
cotton. 

The following is a summary of a report on the prosjx'cts of the 
cotton industry in tho Sudan for 1904. 

Early in the year, 050 acres were planted with cotton between 
Berber and Khartoum. The greater pai't of the cotton produced 
in this district is used locally, very little remaining for export. 

About 450 acres >vere sown in the Sennar Piovince, and a 
small area in the Kassula Province. The cotton crop in these 
regions is purchased by Abyssinian merchants. It is proposed 
that ‘‘ Abassi ” seed should be sent to these Provinces in future 
in order to improve the production of white cotton for the 
Abyssinian demand, and also with the view of obtaining a staple 
suitable for the European market by the time that the railway 
from Suakin to Berber has been completed. 

In the Dongola Province, which is one of the best for cotton 
growing, about 3,300 acres have been planted. The chief diffi- 
culty encountered in this Province is that of transporting the 
cotton to the railway. 

It was estimated that during the summer of 1904, a total area 
of from 7,000 to 9,000 acres would be planted with cotton in the 
diflerent Provinces of the Sudan. 

Great assistance in the cultivation of cqtton has been rendered 
by the Sudan Government, who have pur^asjsd a large quantity 
of seed, and distributed it to planters on condition that payment 
should be made after the sale of the crops. Arrangements have 
also been made for the purchase of the cotton at a flxed price. 
An {lA^oultural Circular,’’ containing valuable instructions 
on cotton cultivation in English and Arabic, has been circulated 
among cotton growers in the various Mudirias. The experi- 
ments carried out in the Sudan during recent years have 
demonstrated that Egyptian varieties of cotton can be grown 
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successfully in the Sudan, and yield a larger profit than the 
indigenous * ^>ttoii. The cultivation of Egyptian varieties is 
therefore recommended, and it is stated that in subsequtmt years 
the Government will render no assistance in the disposal of 
native cottons. The object of this decision is to maintain the 
reputation of Sudan cotton by discouraging the export of 
inferior native varieties which would be liable to prejudice the 
market against Sudan cotton as a whole. 


COTTON GROWING IN GERMAN COLONIES. 

Early in the year 1900 earnest attention was drawn in Ger- 
many to the extent to which its cotton industry w’’as dependent 
for supplies of raw material on the United States and other 
foreign countries, and to the desirability of endeavouring to 
obtain German cotton from German soil. In that year the 
German Colonial Economic Committee, composed of scientific 
specialists, set to work, with the aid of the Government, to pro- 
mote this object. The following account, the data for which 
appear in the Tropenpfianzerf and other official publications, 
will give some idea of the progress that is being made as the 
result of a series of well-i)lanned experiments. The experi- 
mental cultivation is conducted on strictly scientific lines, the 
general supervision and instructions &s to procedure being 
issued by the Committee in Berlin, to whom reports of the 
results obtained are furnished periodically; scientific experts 
being despatched from time to time to the Colonies to inspect 
and report on the progress and development of the operations. 

The table below gives an idea of the mamitude of the cotton 
industry in Germany ; it shows the weight and value of the 
raw cotton used in that country, that is to say, the remainder 
left after deducting the exports of raw cotton from the 
imports : — 


teu. 

Weight. 

MtUioni of llw. 

Yalae. 

a 

1896 

634 

9,744,850 

1897 

602 

... 10,409,100 

1898 

712 

10,726,200 

1899 ' ... 

672 

... 10,157,800 

1900 

616 

14,166,860 

1901 

666 

... 13,429,800 

1902 

679 

... 14,116,800 


Of the raw cotton entering Germany in 1908, 77 per 
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came from the United States, 9 per cent, came from Egypt, and 
the remaining 14 per cent, from British India and other places. 
The only cotton exported from German colon I clS was a small 
quantity froih the Pacific, estimated in 1899 as being of the 
value of £3,500. The number of spindles in Germany in 1900 
was 8,100,000, which increased to 8,434,000 in 1903, in which 
year there were 390 mills. 


Togo. 

The colony of Togo, in West Africa, possesses a climate suit- 
able to the cotton plant, which has long been gi’own there by 
tlie natives; it is thickly populated, and the inhabitants are 
endowed with considerable intelligenee. On these grounds the 
(V)mmittee selected it as the scene of their first efforts for 
develo])ing the cultivation of cotton. In May, 1900, they 
formed a ])lan for obtaining negro farmers from the United 
States to conduct e^xperiments in cotton growing ; this schenn' 
received the energetic assistance of the Imperial Government 
and financial support from the Gorman Colonial Society and 
from numerous firms. Aid was given by the Tuskegee Normal 
and Industrial Institution in Alabama in selecting the mem- 
bers of the expedition, and in equipping it with a baling press, 
gins, ploughs, waggons, agricultural machines, and a large 
quantity of cotton seed. The staff comprised an American 
cotton expert as leader, two negro cotton farmers, and one 
negro mechanic. 

As r^ards climate, Togo may be divided into three districts. 
South Togo, which is the coast district, has two rainy seasons, 
the first from April to June and the second in September and 
October; the latter is not so much to be relied upon as the 
former. The annual rainfall varies from 20 to 35 in. In 
Middle Togo, which is partly mountainous, the annual rainfall 
ranges from 40 to 100 in., and is about 60 in. at Misahohe. 
The two rainy seasons of the coast here almost merge into 
one ; from December to February is the dry season. In North 
Togo the rainfall has not yet been determined, but it is less 
than in Middle Togo. 

Several experimental gardens were already in existence, and 
these, as well as the officials of the government stations and the 
owners of plantations, rendered active assistance in furthering 
the objects of the Committee. The operations that were carried 
on in 1901 and the following years comprised the trial of native 
and foreign varieties of cotton on experimental farms; the 
purchase of cotton from the natives at many centres in order 
to induce them to cultivate it throughout the country ; the 
organisation of a system of ginning and baling stations so as 
to prepare the purchased cotton for export ; the construction of 
bridges; the improvement of roads and of transport facilities 
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so iis to rheupen the cost of bringing the cotton to the const; 
oiul the inh^' action ol natives at the expcriinonla] farms in im- 
jiroved methods of growing and handJing cotton. The plan of 
getting American negro cotton farmers to settle in tlie country 
in numbers is deferred foi futuio oonside. ation, though a few 
have been obtained to lielj> in carrying out the above op( rations. 

The American e\]>edition arrived at tho jaort of Lome, in 
Togo, at the end of December, 1900, and proceeiieil to Misa- 
holie, a station in Middle Togo, about 08 miles inland. Tliei*e 
they ^elected the village of Tove as the site f(»r their first 
1 ‘xperimeiits. The waggons, at first, had to be left Indiiiid at 
Lome, as no In^rses were available, and the natives were afraid 
to draw them, though willing to cairy them on their heads. 

The soil at Tove is a stony, red clay subsoil, covered with a 
black loam, ^aiyiiig in thickness trom a thin layei on the high 
grounds to many inches on the low grounds The thin layei 
of soil is especially well udapti^d to cultivation during the 
season of heavy rains, as the water runs aw’ay quickly and 
allows air to ])enetrate to the roots. About 84 acres were 
planted from March to June, 1901, and an experimental field, 
with sections devoted to differ^mt varieties of cotton, and 
receiving various manures, was laid out. This formed the first 

f danting season ; the rainy stJison began in March with a very 
ight fall, April brought frequent light rain and was favou jable 
for planting. In May the rain was very heavy, but did no't 
injure the young plants ; in June the rain was frequent and 
heavy. The growth at first was very promising, but heavy 
rain in July, followed by mists and cold nights, ruined the 
crop. Only a few bales were harvested, and no results were 
obtained from the experimental field. 

The second planting season was in the months July and 
August, 1901, when 20 acres were sown with Egyptian and 
American cotton. Less rain was experienced in September and 
October, but cloudiness and fogs continued ; at the end ol 
October the sunshine increased and the temperature rose, im- 
proving the prosj^ects ; in November and December light rain 
fell. The yield from this planting, however, could only be 
reckonetl as “ half a crop.” The results of the year pointed to 
the late summer as the best season for sowing, thus avoiding 
the heavy rains. 

Although the locality was regarded as fatal to draught 
animals,' it was decided that a trial should be made ; so 20 
horses and 20 oxen were obtained from the interior. These 
arrived at the end ol February, 1901, and were used for 
ploughing and carting ; but they were attacked by the tsetse 
fly, and most of them died in May and June, and the rest in 
September. Notwithstanding their short life, it was calculated 
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that ploughing by horses is cheaper than employing natives for 
this purpose, <is a horse only costs 4/., or less ; whilst four men 
are necessary to draw the same plough that one horse would 
draw, and they only accomplish two-thirds as much work, and 
are paid ^d. a day each as w'agos. 

By July, 1901, the native workmen had overcome their fear 
of l>eing thrown down and run over by the waggons, so the 
machinery was loaded into these and brought from Lome to 
Tove. A ginning house was erected, and an appliance for 
working the gins by man power was construe! ed. By the end i 
of the year bales of cotton had been ginned and baled, part of 
it being cot! on grown on the experimental farm and part of it 
native cotton grown on farms in the Mishohe District, where 
the natives cultivate it as a secondary product with yams. It 
was found that 1,800 lb. of native seed cotton (that is, 
Cf)tton with the seed still attached to it) were required to pro- 
duce 500 lb. of lint (that is, the co!ton fibre), whilst 1,500 lb. 
of seed co!ton grown from American seed gave, as in America, 
one bale of 600 lb. of lint. 

At this period, that is, at the end of 1901, it was estimated 
that if 25 pfennig (‘1^.) is paid to the natives for 8 pfund* of 
seed cotton, a bale of 500 pfund weight can be delivered at 
Bremen for 12/. 15^., this sum being made up as follows: — 

£ B. d. 

1,800 pfund of native seed cotton (yielding 


500 pfund of lint, that is 1 bale) at Id.... 7 10 0 

Ginning by man power ... ... 10 0 

Pressing „ „ 0 6 0 

Transport from Tove to Lome, 63 miles ... 15 0 

Shipping expenses 0 50 

Freight to Bremen ... ... ... ... 2 0 0 

Sundries, landing expenses and insurance.. . 0 10 0 


12 16 0 


This sum proved to be capable of reduction in many direc- 
tions as the work of the Committee progressed. The quantity 
of seed cotton requisite to give 500 pfund of lint can be reduced 
by improving the varieties of seed sown. Ginning and press- 
ing by animal power is cheaper than by man power, and when 
steam is employed these charts will be still further reduced ; 
the bulk of the bale will also to lessi and this will diminish the 
freight. Improved roads and a railway will reduce the cost 


* A German pfund is one-ludf kilogram and la equivalent to 1*1 lb. Bnglieh. 
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of bringinf^ tJio cotton to tho const, and thus, in tho future, the 
total may be .educed to the following ostiimite : — 


1,500 pfund of seed cotton at Id ... 

i: 

6 

p. 

5 

(1. 

0 

Ginning by steam power ... ... 

0 

10 

0 

Pressing ,, 

0 

5 

0 

Transport to Lome by raiIv^a3^ 120 kiloms. 
(76 miles)... ..." ..." 

0 

10 

0 

Shipping ex[)enses ... 

0 

5 

0 

Freight to Bn men ... 

1 

5 

0 

Sundries, landing expenses and insurance... 

0 

10 

0 


9 10 0 

In 1902, as a result of the experience of the previous year, the 
soyt^ing at Tove was deferred until June and July; no excessive 
rain was experienced, yc‘t tho yield was small, being only about 
400 pfuml of seed cotton per hectare (180 Jb. per acre) The 
area cultivated v‘as 8(J acres, and 8 bales of ginned cotton were 
obtained ; of these 5 bales esme from 49 acres of American, 
and three bales came from 37 acres of native cotton. 

Examination into the cause of the unsatisfactory results at 
Tove led to the suspicion that they were due to a vegetable 
parasite, tJie fungus Neocosviospora vasinfecta. This is the 
cause of the well-known “Erenching’’ or “Wilt disease” of 
the cotton plant in the United States; a disease which infects 
the soil permanently, and for which no remedy has been found 
other than to discover varieties capable of resisting its attacks. 
Whether the disease was introduced into Togo in the seed brought 
from America, or whether it was already in the Togo soil, has 
not been determined ; but the circumstance suggests the need 
for exercising great precaution when sowing imported seed, in 
the search for superior varieties. The gall-like bodies of 
Heterodera radieieota were also often observed on the roota, and 
among insect pests were the locust and the red bug {Pysdwcm 
suturdlu^). 

In July, 1902, a set of experimental plots was plant^ at 
Tove, the cotton being placed in rows 4 ft. apart, and with a 
distance of 30 in. between the plants ; each plot waa one-rtenth 
of a hectare (one quarter acre) in area. Oi these the efCecta 
of various manures ' was tried ; two-thirds of the ^ manure (waa 
put on before the planting, and (me-third in September, u^hen 
the last ploughing bat one was giveofiu The results obtained ^ 
with American cotton uere as follows : — 
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Manuie. 


Yield of Seed Cotton. 

riot. 

Description. 

Weight 
applied in 
pfund per 
plot. 

Equivalent 
in lb. 
per acre. 

Pfund per 
hectare. 

Equivalent 
in lb. 
per acre. 

1 

2 

w 

^ 1 

5 

Unmanuretl 
Cotton seed 

Kamit 

Kainit 

1 Phosphate 

1 J’hosphate 

166 

30 

1 30 

45 

45 

740 

134 

134 

200 

200 

375 

637 

1,480 

j 1,080 

522 

167 

284 

660 

482 

233 


These results ])oint to ])otassium manures (kainit) boinp: 
especially valuable for fibre crops ; a similar result to that 
obtaiiKMl in the experiments conducted in Ireland on flax grow- 
inpf (this liulUtiriy Yol. I., p. 197) ; but it should be observed 
that in Egypt the use of potassium salts is .attended v/ith prat‘- 
tically no increase in yield on the ordinary alluvial soil of the 
Delta. The value of various manures in cotton cultivation, in 
ndation to difl'erent soils, is one of the most important prob- 
huns in the subjwt. 

A similar set of plots planted with a variety of native cotton 
gave no results. TTiis is explained by the circumstance that 
the native plant grew and rijiened very slowly, and was seized 
by the disease before the fruit was set ; whilst the American 
cotton got ripe much quicker, so that the cotton was formed 
before the disease had made sufficient progress tb prevent 
ripening. 

Attention devoted to the native cottons of the interior showed 
that almost every single locality produced a different kind of 
cotton. A trial made with the native cottons of the Misahbhe 
and Atakpame Districts gave very good results, one-tenth of a 
hectare (one quarter acre) yielding 138 pfund (equivalent to 
015 lb. per acre) of seed cotton, with white and long fibre. The 
fibre amounted to 32 per cent, of the seed cotton. This experi- 
ment was conducted on some freshW reclaimed l^d. 

A cotton which appeared to be Gassy pium religiosum, L., was 
found in the Misahbne and Atakpame Districts. Under culti- 
vation it grows luxuriantly, and bears 50 to 100 fruits, the 
lint is long, white and silky ; the seeds are small, smooth and 
black, with a small brown tuft at the end. On the whole, this 
was the best of the cottons examined. 

From Kpando a kidney cotton was obtained, that is> a variety 
having its seeds adhering together ; these are smooth and black,, 
and the lint is fairly long and silky, but the plant grows 
slowly and gives a small yield. This was thought to be a 
variety of Sea Island cotton (&. harhadense, L.), which had 
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formerly been impoited iind liad made its way up tLe river 
\ olta, near ^ Iiich. Xpando is situated. From Sokode and 
Bossari came onotlier variety resemblinp^ American “ Upland 
(•(dtoii in manj respects. The flower leaves are yellow with a 
bright red patch at the base. The lint is short and rou^h, and 
varies from white to brown, l^he seeds are, lar^ and blown, 
with adhering down. It has a quick growth and a large yield, 
and is probably G, piinttafum. 

(t . rehgwsum and G. pinictatum seemed to be the varieties 
that should be selected for cultivation. 


Cotton 
Crowing 
in Germ 
Colonies 


As regards draught animals the Tove station w’as not nearly 
so unforl unate in 1902 as in the previous year. Four oxen ob- 
tained from Atakpane, which is situated 50 miles further 
inland, were alive and well at the end of 10 months. Of five 
inoculated o.^’fu, four were alive after having be(*n at Tovo for 
seven months , and of three horses, one was alive at the end 
of seven months, and one worked for three months before suc- 
cumbing. Four mules had been purchased and were in course 
of trial. The use of draught animals is of the greatest im- 
portance in enabling the cotton to be grown, ginned, baled and 
shipped cheaply. 

As the climate of the coast differs fr(iin that of the interior, 
it was decided to make I'xperiments in 1902 at Lome and in 
several neighbouring localities, but owing to drought the yields 
were only small. At Lome, American, Peruvian aud native 
cotton were planted. Scarcely any capsules of the Peruvian 
cotton ripened ; the American cotton, which was planted at the 
end of June, grew very well at hrst, and looked as if it would 
give as good a harvest as in the United States, but a drought 
set in, with the result that the plants began to lose their leaves 
and unripe fruit, and the yield was only 463 pfund per hectare 
(206 lb. per acre) of seed cotton 

The native cotton, which was also planted at the end of J une, 
grew well at first and flowered from 10 to 15 days later than 
the American, but the droiight stopped its growth. The crops 
would have been better if they nad been planted a month 
earlier. 

In addition to the work of experimental cultivation, the 
system of buying seed cotton from the natives at many places 
throughout the country was energetically carried on, and the 
success of this branch of the enterprise was very encouraging. 
Seed was also distributed to the natives. A number of gins 
were sent to different centres, so that by removing the seed 
from the lint the weight that had to be carried to the baling 
press at Tove was diminished by two-thirds, and the seed 
remained on the spot and could he used for manuring or sowing. 

The American negro farmers proved themselves of great 
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Cotton service, working harmoniously botli with Europeans and 
Growing in natives, and were invaluable in instructing the latter. 

German The harvest of 1902 amounted to 50,000 pfund of ginned 

Colonies. cotton. Some of the Togo cotton examined in Germany was 
reported to equal, as regards cleanness, good middling ” 
American ; the staple was somewhat uneven, varying from 22 
to »‘10 millimetres (0‘8 to 1*2 in.) ; the fibre was strong, yellow- 
ish in colour, and somewhat harsh to the touch. 

The latest reports, namely, those published in August and 
November, 1904, show that most satisfactory prf)gres8 is being 
made in the various sections of the Committee’s work. The 
harvest of 1904 was estimated at not less than 1,000 bales of 
500 pfund each (550,000 lb.), and of a quality equal to the 
better kinds of American cotton. The Committee are guarantee- 
ing the natives JiO pfennig for every 8 pfund of seed cotton 
(1'09^^. per lb.). Great attention is being paid to the instruction 
of the natives in the cultivation and handling of cotton. A school 
for this puqiose has been Cvstablished at Nuatseha, in the Atak- 
pame district ; it is conducted by the American negro farmers, 
and over 50 nati\es, coming from dift'erent parts of the country, 
attend it. It is hoped that those will later find employment as 
instructors in their home districts. 

Togo cotton is rising in the estimation of the Bremen Cotton 
Exchange, and a cotton sample, the result of crossing American • 
with native cotton, was reported to be “ fully good middling 
of about 30 millimetres staple (1*2 in.), of a value of 75 pfennig 
per half kilogram, on February 24th, 1904 (8*18d. per lb.). 

The Reichstag has sanctioned a loan of 400,000Z. for the con- 
struction of a railway from Lome to Palime. The latter town 
is in the neighbourhood of Misahohe and the Tove experiment 
station. Experiments on the immunisation of animals against 
the disease caused by the Tsetse fly are going on ; and in 
August, 1904, a plant pathologist started for Togo to investi- 
gate the diseases of the cotton plant. It is intended to hold 
a Cotton Exhibition at the end of the year. 

German East Africa. 

In German East Africa a Biological and Agricultural Insti- 
tute was established in June, 1902, at Amaui, which is situ- 
ated about 10 hour^’ journey from the coast town of Tanga. 
Ihis institute is placed in the charge of a director, with a staff 
of European assistants, and has 620 acres of land attached fo 
it for experimental purposes* The eneriment station already 
established at Mombo, which is abont 55 ipilos from Tanga, wm 
also placed under the direptpr’e snpervision. The institute is 
devoted to the investigation of various points of importanoe to 
tropical gnioulture, and has assisted in' the work of extending 
cotton cultivation. 
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In the Mitteilungen ” of the Institute, No. J', December 
28ih, 1903, tb* Director reportfei the results of three experiments 
in cotton growinj^ that were concluded in October, 1903. In 
each case Egyptian seed was used. The fiist experimeut was 
carried out at the village of Makayuni, near Mombo. The 
field, which was nearly two acres in extent, was sown in 
December, 1902, with Egyptian seed, and (he harvesting was 
finished in October, 1903, when it was found that the yield was 
equivalent U) (iOG lb. of ginned cotton per acre. The cotton 
was expected to fetch more than the 70 pfennig per kilogram 
(3 ’82c?. per lb.), guaranteed by the Colonial Economic Com- 
mittee. The second cxpeiimcnt was conducted at Mombo> 
where a field of ncaily one acre was planted in January, 1903, 
with Miiafifi seed. The harvest lasted from August to October, 
and the yield was equivalent to 1,2G9 lb. of seed cotton and to 
441 lb. of gi.uiod cotton ])er acre, that is, 34*7 jiarts of ginned 
cotton from 100 parts of seed cotton. Tlie third experiment 
was also made at Mombo in a field of 2‘1 acres, which was sown 
in .Tanuaiy and February of 3903. The harvest lasted from 
August to October, and tlie yield was equivalent to 2,159 lb. 
of seed cotton and to 692 lb. of ginned cotton per acre ; that ia, 
27*4 parts of ginned cotton from 100 parts of seed cotton. 

The yields from those fields were thus very encouraging, but 
those from two other larger fields which were sown later were 
considerably less ; it was expected iliat the average yield from 
Egyptian cotton in Mombo would be about 223 lb., of ginned 
cotton per acre. 

In the years 1900 and 1901 the Colonial Economic Com- 
mittee concentrated most of its efforts on the work in Togo, but 
when such encouraging results were obtained in that colony, 
the Committee raised a sum of 15,000?. from ^lonial and in- 
dustrial circles, and, in the spring of 1902, widened the area 
of its operations by including German East Africa, the 
Cameroons, German Sou th*^ West < Africa and Asia Minor. 
Owing to local circumstances the encouragement of cotton 
growing in German East Africa has followed somewhat difierent 
lines to those adopted in Togo ; and the Committee has aimed 
at interesting the missions, t^> mercantile firms, the plantation 
owners^ and the communes/' which the Goremment hiM 
established, rather than the individual native8> although this 
last method has not been entirely neglected. The work has 
been carried on by guaranteeing premiums and advances^ by 
supplying seed, gins and presses, and by engaging German- 
Axnerican cotton farmers as experts to rwort and give advice. 

From the report published in July, 1903, it appeared that 
favourable results him been obtained from trials of cotton culti- 
vation in many places in the colony, and that about 1|000 
pfund of cotton, grown from Egyptian seed, had been exported^ 
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and had been reported, both in Manchester and Bremen, to be 
a good substitute for Eg^'ptian cotton. Ihe Committee guaran- 
teed to certain communes and planters a premium of Ih 10a. 
for every hectare planted with cotton (3/. per acre), but no 
payment was to exceed 150/. ; they also undertook to buy 
ginned cotton, if of the quality of American cotton, at 25 
pfennig per pfund (2*73t/. pei lb.), and if of the quality of 
Egyptian cotton, at 35 pfennig per pfund (3*82c/. per lb.). A 
route for sending cotton from Mwanza, on the Victoria Nyanza, 
to Europe had been found by sending it in dhows to Poit 
Florence, and thence by rail to Mombasa, on the coast. One 
of the East African jdanters had been sent to the United 
States to study the cultivation and handling of cotton there. 

Later information is given in reports published in 1904 
Two samples of German Easi African cotton examined at 
Bremen were thus described (r/) Value on January 216+, 
1904, about 90 to 92 pfennig ])er half kilogram (9'82if. to 
10 04<7. per lb.) ; it is of exceptional character and staple, the 
latter is only here and there a little naxed. {h) Value 1 to 
1-05 mark per half kilogram (10‘91f/. to ll'45<f. per lb.) ; it is 
much above the average ; the staple is very good, it is clean, 
and a little rougher than Yannovitch. 

At the planting season 77,000 lb. of Mitafifi, Abassi, Yanno- 
vitch and Upper Egyptian seed were required. In the northern 
and southern coast districts over 4,900 acres were sown. This 
autumn's harvest is expected to exceed 1,000 bales of Egyptian 
cotton weighing 500 pfund each ; and it is estimated that in 
1905 the area under cotton will be 20 times as much as in this 
year. 

The Kilwa district was reported to possess about 250,000 
acres of land suitable for cotton. The Committee is now pre- 
paring to develop cotton cultivation on a large scale in the Rufiji 
District, as over 1,700,000 acres of excellent cotton land are 
available there, and the Rufiji River is navigable for 90 miles. 
In the upper part of the Rufiji Delta, near Mohorro, a site for 
a school of instruction in cotton cultivation, and experiment 
station, has been selected, and 250 acres of land are being 
cleared for the purpose. The school is under the management 
of a German-Amencan, who is to conduct experiments with a 
view to determining the best of the difEerent varieties of cotton 
plant and to introduce improved methods of cultivation. The 
scholars, after a course of two years, are to introduce the new 
methods into the neighbourhood of their homes. 

The railway at Tanga is found to greatly aid the ektension 
of cotton production, and the building of another railway from 
Dar-es-Salaam to Mrogoro has been sanctioned by the Reich- 
stag. In the south of the colony an exploration is in progress 
with a view to a railway from Kilwa, on the coast, to Lake 
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Nyassa. It is found tlAt the natives hero take readily to cotton Cotton 
})lanting, and Mie Kilwa eomniune is plaoing 5,(X)n acres under in 

cuHivation. Oenuoii 

In August, 1904, an agricultural exhibition was held id JJar- 
08 -Salaam, and prizes w(*ro awarded for cotton exhibits. In 
this district each owner oi a hut, ot which thtTO arc 28,000, is to 
be induced to plant at least half a hectare (I^ acre) wdth cotton. 

Cameroons. 


The development of cotton cultivation for expoH has not 
advanced so far in the t'anieroon Colony as in Togo and German 
East Africa ; nevertheless, a .start ha.s been made. An expedi- 
tion in 1902 to the hinterland established large cation fields in 
the Lake Chad district ; tlie product of tlu'se is at piesent 
being used by the natives for their own purjvoses. Tn July, 
190d, a trial of Ecuador seed in the coast district was reported, 
and the product was \ allied as etjual to the best North American 
kinds, lly the leports of 1904 it appears tJiat th(' Committee 
are obtaining several tnousand pounds of cotton from the 
Garua Country in order to determine its quality. Garua is 
described as a‘ land with great future piosjiects for cottem ; it 
is 500 miles from the coast, hut being on the Binue River, a 
tributary of the Niger, there is ready transport to the sea. 

Colton cultivation is now being introduced into Bali-land, 
the Committee having supplied 0,000 lb. of native seed from 
Togo, and the necessaiy machines. The West Africa Victoria 
planting Company is making a beginning by planting 740 
acres The cotton will be pressed into loads of about 66 lb. 
each for the plantation labourers to bring to the coast. The 
mission at Bali is also joining in the cultivation. 

German Sottth-West Africa. 


The insurrection of the Hereros is delaying for the present 
the progress in cotton cultivation, but samples have been ob- 
tained from the colony and n ported on. Samples from Oko- 
handya resembled Sea Island cotton and possessed a ^onder- 
fully long and fine staple ; they were valued at 1 to 1/70 mark 
per half liloffmm (llrf. to W. per lb.). Cotton froto W^- 
£ad, in the sonth, was also found to be like Sea IslMd Mtton. 
A sample of cotton grown in the Outyo district was like Chmese 
cotton, hut was of longer staple, and of a value above middling 

American. ^ . 

New Guinea, &c. 

In New Guinea seed is provided by a Arm at Kuragakanl, and 
free transport of the cotton harvested is promised. ^ 

The Committee also affords assistant to German companies 
operating in Borneo, South Brazil, Morocco and Asia Minor. 
An acoohnt of the report on cotton cultivation m ^la Mmor. 
made for the Committee by a German expert, is to be found 
in this BiJletiv, 1903, Vol. I., p. 40. 
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SISAL HEMP IN INDIA. 

The prospect of establishing Sisal hemp cultivation in India 
on a sound commercial basis may be considered from two points 
of view. On the one hand it would be a step in the right direc- 
tion towards the extension of the white-rope fibre industry 
which, although advocated by administrative officers in India 
for some time past, has not, so far, attained important com- 
mercial dimensions. On the other hand, the tea planters who 
have struggled through a period of over-production and the 
vicissitudes due to a fall in the price of silver, and who at the 
present time find their commodity heavily taxed in this country, 
are enquiring whether Sisal hemp is a product which may be 
expected to yield a profitable return, and one which will sup- 
plement the tea crops during times of adversity. 

Taking first the subject of Indian plants yielding fibre, which 
might be utilised in the manufacture of rope, a number have 
been suggested from time to time, and samples of fibres from 
sever^il of these have been submitted to the Scientific and 
Technical Department of the Imperial Institute for examina- 
tion and report. Among indigenous or well-established Indian 
plants there are species of Crotalaria, Hibiscus, Abroma and 
Sidu ; among introduced plants Sisal hemp (a variety of 
Agave), and Mauritius hemp {^Furcraea gigantea) are the most 
important. Of these, Crotalaria junceoy known as Sunn-hemp, 
is a recognised Indian product, with an established position in 
the London market. It passes under the names of Bombay, 
Madras, Dewghuddy, and Jubbulpore hemp, or Allahab^ 
Sunn-hemp, and it is probable that these varieties formed the 
greater proportion, if not all, of the recorded amount (9,9G7 
tons) of East Indian hemp stated to have been received in 
London during the first nine months of this year. The prices 
obtained have fluctuated between 102. and 152. per ton at a 
time when Manila hemp was realising an average price of 
about 302. per ton, and Indian Sisal hemp about 252. per ton. 
Of the other plants mentioned, although some of the samples 
were favourably reported upon, only Sisal hemp and other 
species of Agave have been laid out in plantations. Since 
Mauritius hemp and Sisal hemp are both well-known com- 
mercial products, there * is the distinct advantage in selecting 
^ these for cultivation, that a market already exista, and in the 
case of Sisal hemp, at any rate, the demand is considerable, 
and may be expected to increase ; so that provided the flbre 
is not inferior to the product obtained from established sources, 
there is good ^reason to expect a feirly ready sale. As a matter 
of fact, m the case of Sisal hemp, plantations already exist in 
the presidencies of Madras and Bombay, and in the province 


Jan. 5, 1905.] SCPPlemeKT To Tiu IKMlii ) OF THAW; JOURNAL. 261 

B%dletim, of the Imperial Institute. 

‘““1' >■«•■»«■ aw 

;/’'XXrT ^ of sisal-hemn cultivatiou, “ 

Of., whether ,1 is likely tr, form a 2iio«table afliuncf to tea- 

g this IS the subject of a pamiihlel written by Messrs. 

which hai recently been Issued by 
the Indian lea Association. Mr. Mann is hlr^ady widl-known 
^1 his investigation into the causes of tea-blight, and Mr 
Hunter is the manager of the Hauracherra Fibre Estate in 
hjthot. It will not bo superfluous, liefore iiassing on to the 
future prospects of this industry in the tea districts, to state 
Bomi' (it the recognised facts concerning species of Agave in 
general, and those that have been introduced into India in 
particiilar. Agave and Furcraea are closelv allied genera 
belonging to the order Amaryllidacese, and are both native to 
tropical America. Although the name “Aloe” has been 
pojiularly applied to ^arietu'b of Agave bolli in Aiuc^rica and 
India, the agaves are entirely distinct from the true aloes, 
from wlxicli the well-known drug is obtained. Alot' is a 
genus associated with South Africa, and belongs to the 
(uder Liliacea‘. Xo sj)ecies of Agave, therefore, is in- 

digorions to India, but several have been introduced at dillereiit 
tiihes. On ’‘referring to the literature of Sisal hemp, it will 
be observed that there has been a good deal of uncertainty 
about the dili'orent varieties which have been taken into rtilti- 
vation, but the view is accepted that in Yucatan two varieties 
are grown, Agave rigida var. longifolia^ known as Hon^uen 
bianco or Sacci, and Agave rigida var. siaalana, known as ]^ne- 
quen verdc, or Yao’cl ^ ; the latter is the variety which was 
introduced into the IJahamas, and is generally considered to 
yield the best fibre. The determination of the different species 
which are found in India is a matter of considerable difficulty. 

Dr. Prain, Director of the Iloianical Survey, makes some 
remarks on this subject in his last report on the Royal Botanic 
Gardens, Calcutta : “ The belief that all the Agaves naturalised 
in India belong to one or, at most, two species, Agave amerUana 
and Agave vivipura^ would now also appear to be incorrect ; it 
seems that, while, as a rule, more or less well-defined areas have 
particular species well established, the prevailing sueoies in 
one area often differs from the most plentiful in another area. 

Moreover, it is found, when attempts are m^e to utilise the 
fibres of .these local agaves, that somewhat diverse results are 
obtained ; at times the fibre extracted is re|>oried to be neailv 
up to the standard of Sisal, at other times it proves too weak 
to be worth extracting/’ It is too soon yet to say how many 


, * Ifllormaticm as tp t1is filasl Hemp laduatrj ia tf aaioo will be iciap^ in ^ 
Bulletin cf the Xmpo^ bititnie, Ko. If p. 201. 
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(lifEerent Agaves have really become naturalised ; by what 
Hemp in characters they may be most certainly distinguished, or which 
India. of them are best for fibre-producing purposes, but sufficient 
information has already been obtained to show that considerable 
caution must be exercised by those desirous of laying down 
extensive plantations of local Agaves.” 

Apart from the flowers which are produced during the final 
stage in the history of the plant, the leaf furnishes characters 
which are useful lor distinguishing between allied species ; 
shape and proportion of the leaf, transverse sections at corres- 
]>onding points, bloom and colour, form and position of the 
thorns, all furnish data which should enable a correct dis- 
tinction to be made between species and between varieties. 
But the fact must not be overlooked that in the case of the 
Agave, cultivation under different conditions produces great 
changes in one and the same species. Considerable importance 
attaches to the methods of pro])agatic)n of these plants. 
Although the plant expends so much energy in the production 
of the inflorescence, or ” x^ole,” the flowers very rarely set 
seed ; but after the flowers have fallen, before the “ pole ” 
dries off, small buds giving rise to ” bulbils ” develop at the 
ends of the branches, close to the scar left where tbe flower has 
fallen away. These bulbils, after they have attained a certain 
size, can be planted out. Another vegetative method of re- 
production is by means of small plants, “ suckers,” which 
develop upon the roots during the second or third year after 
planting, and continue to form for one or two succeeding 
years. “ Suckers ” are generally preferred to “ bulbils,” 
because the latter are i)roduced at a time when the plant 
should be exhausted, but no definite experimental proof of 
their superiority has been adduced. Owing to the difficulty in 
obtaining plants, because the growers in the Bahamas and 
Mexico are not anxious to supply possible future rivals, the 
planters in India will, at present, at any rate, be compelled 
to make use of bulbils, which areproduoed to the number of 
one to four thousand on a pole. These, and where obtainable, 
the suckers, should be set out in nurseries, in well-prepared 
soil 6 in. or 8 in. apart, and without any cover or shade unless 
violent rain is expected. 

It has not been determined how far the composition of the 
soil affects the growth of Sisal plants ; the fact that these 
plants are indigenous to Yucatan, where the soil is underlaid 
with limestone rock, combined with the success that has 
attended the cultivation on the coral islands of the Bahamas, 
has given rise to the impression that Sisal hemp requires a 
calcareous soil, but there is evidence from the Hawaiian Islands 
that the quality of fibre is not inferior where the soil is de- 
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ftcient in lime. Again, it is well known that the plants grow 
well in pool* soiis, and there is resaon io expect that in a rich 
soil less fibre Tvould be produced, but careful experiments on 
these points, and on the advisability of manuring^ are much 
wanted. Good drainag’e is a matter of primary importance, as 
,the plants arc very sensitive to moisture at the roots, and rough, 
even rocky, ground is suitable as long as a fair depth of soil is 
available for each plant 

J ho nature of the industry involves a considerable outlay 
at the start. The accessories of the plantation are a factory 
with engine and boiler, fibre-extracting machines, space for 
drying the fibi'e in the open, also lor storing under cover 
during bad weather, apparatus for baling tin* fibre, and a 
plentiful supply of water. On the larger estates it is found 
(economical to nave a light railway for conveying the produce 
from one point to another. In choosing the site for a planta- 
tion all these arrangements will have to he considered, so that, 
although undulating land provides the best drainage, the 
requirements of transport ])rohibit the use of land which is 
very steep. 

The preparation hefoic planting consists in clearing the land 
and grubbing uj) the roots of bamboos and other plants. In 
planting out, the space allowed between the rows varies fr\)jri 
<S ft. to 12 ft., and in each row the plants are set 4 ft. to 0 ft. 
apart ; the arrangement must depend upon the length to which 
the leaves crow, and as mature leaves grow to 5 ft., 10 ft, 
by 5 ft. woiUd seem to be none too open, vdiich gives 870 plants 
to the acre. Generally, three-year-old suckers or four-yearrold 
bulbils from the nursery are used for planting out, or plants 
varying from 8 in. to 1 ft. high. The roots are slightly 
trimmed, and the plants must be carefully laid at the required 
distances in soil which has been previously loosened, care being 
taken to keep the plant erect, with the base of the leaves clear 
of the soil. 

After three years the plants grown from healthy suckers will 
yield leaves fit for cutting ; a few of the largest may 1^ cut 
in that year, 10 to 15 in the following year, after which the 
plant will continue to give 24—30 leaves per year. These are 
taken in three cuttings between October and June. The leaves 
are about 3. ft. long in the first cutting year, and increase 
G in. in length eacn year until the full length is attained. The 
weight of the mature leaves cut on the Uauradherra Estate 
avera^ 1,500 lb. per 1,000 leaves, and these produced 50 to 
60 lb. of marketable fibre. Beckoning 1,000 plants per acre 
and 25 leaves to each plant, the amount of the fibre produced 
per acre would be from 1,250 to 1,500 lb., or taking an average, 
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12 cwt. per acre, whicli is somewhat higher than the half ton 
per acre yield which is often taken as a basis for calculation. 

The age at which the Agave produces its pole or inflorescence, 
and dies, has a considerable bearing on the estimation of the 
output, because even if a two-year-old sucker is planted at once, 
to take the place of Ihe flowering plant, it does not give the 
full quota of leaves for the next two years In Yucatan the 
average life of ihe Sisal hemp ])lan1 is reckoned at 15 years, 
and at 10 years in ilie Bahamas ; some jdants on the Daur^- 
chcrra Estate poled at the ages of 10 or 12 years, but others 
were later in flowering. The factors which influence early and 
late polling are not at present understood ; in experiments 
made at Allynugger, Sylhei, the application of manure had 
the effect of haslening the ])olling stage, wdiich suggests that 
the soil is a determining factoi ; again, it has been observed 
that tw’o ])lants taken from the same source do not necessarily 
flower at the same time, the cause for which may be attributed 
to the individual tendency of each plant or to localised varia- 
tions in the conditions ; the problem is an important one, 
awaiting the investigator, who may find that by a process of 
selection it is possible to produce a long-lived strain. 

Several cleaning machines have been ])roduced which give 
good results. In the earlier machines based upon the original 
“ raspador,” the leaves were held in position by the manipulator 
while a revolving wheel provided with strips of brass or beaters 
removed the pulp from half the leaf ; by reversing the leaf 
the other half was cleaned. 

Improvements on these machines were produced by the de- 
vice of removable frames provided with automatic feed, and 
taking a number of leaves ; but the frames reouire to be filled 
by hand. This is the typo of the Suter macnine which was 
designed in India, and is now in use at the Agave Fibre Com- 
pany's garden at Powai Kurla, Bombay ; this machine, like 
others of the same kind, has arrangements for pumpjing water 
over the leaves during the stripping process. The principles of 
the machines made by Lehmann, of Manchester, and Death’s 
Fibre Machine Company, of Leicester, are similar to the Suter. 
A Suter’s machine that costs 230Z. in India (including cleaning 
and crushing apparatus) requires an engine of 5 h.p., and takes 
3,000 gallons of water a day, and is said to clean 3,000 ^leates 

E er hour. The work^ of a Lehmann machine costing 652. in 
iondon, using a 2 h.p. engine, is estimated at 10,000 ie^ves per 
day, but the manufacturers recommend the use of a preliminary 
crushing machine. A 5 h.p. Death machine^ costing 140^4, anil 
calcula^d to produce 4 cwt. to 6 cwt. of fibre per day, gave at 
Dauracherra cnly an output of 2^cwt.^ the equiviueht of 
4,600 leaves per day. 
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Automatic machinos differ from those previously Aescribed, 
in the arranffement for feeding the leaves, which are presented 
sideways to the Holding apparatus. Of these, the Todd machine 
has found great iavour in the Bahamas. The leaves are gri[>ped 
near the centre between belts and presented to the first scraping 
wheel, after which, by means of a special device, they are 
caught by the second series of holding belts eo that the other 
half of the leaf ’s cleaned by a second scraper. The Torruella 
machine is similar to the Todd in general principle, but the 
leaves are fed on to rotating tables and are gripped by an 
eccentrically-pivoted cone which holds the leaves ^hile tliey 
pass over the scutching wheels. A Torruella machine costing 
(iOO/. has been installed at the Dauracherra Estates ; it requires 
four men to look after it, takes 15 h.j)., and produces 5,000 to 

6.000 lb. of cleaned fibre per diem. 

It is most *mportant that the fibre should be extracted as 
soon as possible after cutting, as the natural moisture is useful 
in cleaning, and exposure (»f the cut surface soon sets up fer- 
mentation which leads to discolouration. In India it is 
recommended also to rinse the fibre, even if the leaves have 
been washed during the scutching process, in order to insure 
the fibre remaining white. The fibre is dried in the open, but 
must be placed under cover during the night, or in the event 
of rain. After drying, the fibre is put up into bales weighing 
about 400 lb. The fibre is extensively used in America for 
binder twine and general cordage, and is sometimes mixed with 
Manila hemp ; there is less demand for Sisal hemp in the 
United Kingdom. 

The question finally remains, whether sisal fibre promises to 
furnish a profitable industry in tea districts, and how far the 
labour required for cultivation works in with the labour 
required on the tea plantations. The primary outlay for 
planting, for the factory, machinery, and means of transport, 
IS considerable, and it is estimated to be not much less than 
that for a tea plantation. The land has to be cleared to the 
same extent as for tea, and during the first two years the culti- 
vation requires regular labour, but after that period the labour 
can be reduced, and as the season for cutting the Sisal alter- 
nates partially with the busy season on the tea estate, ^ 
combination of the two undertakings in the same vicinity 
presents some advantages. 

The cost of equipping a factory to deal with a plantation of 

1.000 acres is estimated at 3,000i., and the cost per acre for pre- 
paring the fibre and delivery in Calcutta at 11. per acre ; reckou- 
ittg tw«>-thirda of a ton of fibre per acre, this amounts to 

lOl and 12i. per ton. The Agave Fibre Company, on the basis 
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of an outturn of 1,000 tons per annufu, place the cost at about 
141. per ton in Europe, including insurance, freight, and 
broker's charges, together estimated at 8/. 85. per ton, so that 
the estimates practically agree. 

The price for Sisal hemp this year in the English market has 
varied between 20Z. and HOL per ton, as compared with 32^. and 
34/. per ton in 1903. 


AllTlEIClAL SILK. 

Within the last 20 years threads exhibiting a close superficial 
resemblance to those of natural silk have been artificially pro- 
duced, and have to some extent successfully replaced this 
material, either pait hilly or wholly, in some classes of textile 
fabrics. 

The term “ artificial silk ” applied to such threads or fibres 
is somewhat misleading, since it implies that they present a 
precisely similar appearance, and have a chemical composition 
identical with that of natural silk. The resemblance, how- 
ever, is confined to their appearance, their chemical com- 
position being entirely diffeient. For this reason the names 
“ imitation or “ Jvsfra-ccI/vloftCf^* as proposed by Messrs. 

Cross and Be van, would be more appropriate. Much useful 
information upon this subject is given in a paper by J. 
Merrit Matthews, in the Journal of the Society of Chemical 
Industry, February, 1904, p. 176, and also in the same author’s 
work, “ Textile Fibres,” Imiladelphia, August, 1904. 

The first patent relating to the manufacture of artificial 
silks ” is that taken out by do Chardonnet in 1885, in which 
“ pyroxylin ” is used. Fibres produced by this process did not, 
however, appear on the market until several years later. Since 
de Chardonnet’ s first patent was granted many others have 
been taken out, but all are either modifications of his original 
process, or are methods for utilising some other material than 
])yroxylin. Cellulose is one or other of its forms (cotton, wood- 
pulp, ramie fibre, &c.) is the raw material in all cases except 
the “ gelatin silks,” which, however, do not appear to be of 
commercial importance. Of these forms of cellulose, wood-pulp 
seems to be the most convenient, since, owing to its fine state 
of division, it is readily acted upon by the reagents employed. 

The methods of manufacture of the principal classes of “ arti- 
ficial silks” may be briefly described as follows: — 

1. The “pyroxylin” method, in which a solution of nitrates 
of cellulose in a mixture of ether and alcohol is used. 
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2. The ixietho<l4 in which cellulose dissolved in on am- 
mouiacal-copper or zinc chloride solution is employecL 

3. The visccwe ’ method, in which use is made of the 
solu^tion obtained by treating cellulose with c austic scida nnd 
car^n ciisulphide. This solution is known technically as 

viscose, owing to its curiously viscous characyter. 

4. The gelatine ’ method, in which filaments of ordinary 
platine are rendered insoluble by treatment with formalde- 
hyde. 

Ihe crude material having been converted into u suitable 
state for manipulation by c)ne of the foregoing processes is then 
subjected to mechanical treatment to convert it into fibres. As 
an indication of how this is done, the following dcscrij)tiou 
of the in(»tho<l used with pyioxylin may be givim. The 
pyroxylin consiL^-ts of a complex mixture of cellulose nitrates, 
the natuic of the ])rc(lominating constituent depending on the 
lelative proportion of sulj)huric to nitric acid employed for 
‘ nitration ” and on the temperature and time of the reaeJion. 
The relative proportions of the acids and the conditions of time 
and temperature are varied according to the requirement of 
the manufacturer, c.g., in the Chardonnet process 8J Ih of 
cellulose are treated for trom four to six hours with about 7|- 
gallons of a mixture of 15 parts of fuming nitric acid (spc^cifio 
gravi^ 1*52) v-ith 8o parts of sulphuric acid. When the fibres 
cm microscopic examination apjicai to he completely nitrated 
the acid is removed by hydraulic pressure and recovered for 
turther use, the resulting “ pyroxylin ” being thoroughly 
washed with water for several hours and then pressed until it 
retains a certain percentage of moisture. The latter is said 
to have- an important influence* ui)oii the ease with which 
tlie pyroxylin is dissolved. This product is then dissolved in 
a mixture of ether and alcohol (other solvents are used in some 
of the processes), the solution is filtered from particles of 
uudissolved fibres, which would cause “ breaks ” in the 
filaments in the next step of the manufacture. The clear 
solution is known as collodion,” and is a nearly colourless, 
highly viscous liquid. This collodion is forced under pres- 
sure through fine capillary jets. As it emerges from the jets 
it is coagulated by the rapid evaporation of the solvents, which 
arc recovered by means of a hood and condenser on the machine 
employed, or, as in Lehner’s process, by passing the filaments 
through a bath containing water, turpentine or other liquids. 

Several of the fine filaments so produced are spun into one 
f bread ; other fibres, such as cotton or natural silk, being some- 
times introduced to increase the strength of the thread. The 
latter is then wound on to spools in the same way as natural 
silk. It is, however, still useless for the manufacture of textile 
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Arfe |y«t^ materials owinff to its inflammability, and to reduce tide it 
is “ de-nitratea” by treatment with some reagent, such as 
* ammonium sulphide, which regenerates the cellulose and 

leaves the thread in a form not more inflammable than natural 
silk. 

If necessary the threads can now be bleached by the ordinary 
methods. The modes of working with “ viscose,” or cellulose 
dissolved in ammoniacal-copper reagents are similar to the 
foregoing, and only dilfer in the nature of the reagents used 
for coagulating the material and the absence of necessity for 
“denitrating” the Ihreada. Of the methods alluded to, the 
“ pyroxylin ” and “ viscose ” methods alone are commercially 
important, those methods in which “ gelatin ” or “ solutions 
of cellulose in ammoiiiacal copper reagents ” are employed do 
not appear to have been worked on e commercial scale so far. 

The physical properties of artificial silks produced by these 
various processes are very similar. They possess a fine but 
rather metallic lustre, which is said to be superior to that of 
natural silk, but a comparison of their properties with those 
of natural silk shows them to be inferior. The elasticity and 
tenacity, especially when wetted, are on the whole, lower than 
those of silk, as shown by the following table: — 

BnnAXINO BTRES8EH IN KILOGRAMS PEK SQUARE MILLIMETRE. 


Natural silks. 

Dry. 

Wet. 

Chinese ... 

53-2 .. 

. 46*7 

French, raw 

50-4 .. 

. 40-9 

French, boiled ofE 

25*5 .. 

. 13-6 

ArtiB(‘ial silks. 

Dry. 

Wet. 

De ChardonnoCs “ collodion,” 


undyed 

14-7 .. 

. 1-7 

Lchner’s “collodion,” undyed... 

17-1 .. 

. 4-3 

Viscose (early samples) 

11-4 . 

.. 3-5 

Viscose (latest samples) 

21-5 . 

— 

Cotton yarn (for comparison) ... 

11-5 .. 

,. 18-6 


These artificial silks can be used for a great variety of 
])urposes, and are extensively employed for the manufacture of 
fancy braids and trimmings and for numerous articles classed 
as “ passementerie.” When woven with cotton or natural silk, 
materials suitable for scarves, cravats, &c., can be manufactured, 
and for certain upholstery materials where great lustre is an 
advantage they are particularly suitable. They dye well, but 
as they weaken considerably when wet, especially when the 
liquid contains alkaline substances, great care must be taken 
in the dyeing process. 

The most serious drawbacks to their more extended use are 
their weakness, low elasticity, and inability to stand repeated 
cleansing. It is stated that the cost of “ pyroxylin ” silk is 
about one-half that of natural silk. 
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Trustworthy statistics* as to the production of artificial Artilleiil 
silk are liomowhot difficult to obtain. The do Chardonnet Stilt 
process is wprk\'d at Besan^on (France), and other pyroxylin ” 
silks are stated to be produced at SpreitetlbiRch and Zurich 
(Switzerland), Wolston (England), and Elberfeld (Germany). 

** Viscose silk is manufactured at Lansdown, near Phila- 
delphia, E.S.A., about 300 lb. per day 'being produced. 

A factory is also in existence near Stettin, which, in 
October, 1903, was turning out 60 lb. per day, and had a 
capacity for 2,000 lb. per day. The trade statistics published 
by the Government of the United States show that artificial silk 
fibre to the value of 170,000 dollars was imported into that 
country during the year ending June 30ih, 19(^2, a ad thai for 
the succeeding year the value of the imports of thi^ article had 
increased to 434,033 dollars. 


AGRICULTUEE IN THE SEYCHELLES. 

TTntil comparatively recently the Se^’cliellcs have been largely 
dependent upon one 'agricultural industry, viz., the cultivation 
of vanilla, but with tlu' groat increase in the production oi this 
spice in other countri('s uUich has taken place in recent vears, 
coupled with the seveie competition of artificial v.uiillin, 
which can be successfully substituted for vanilla for a 
variety of purposes, the period of prosperity for vanilla 
planters has waned, and the necessity of finding other pro- 
ducts to cultivate has keenly fell in the Seychelles. 

In this connection the recently issued Colonial Rt‘port on 
these islands (No. 431), which gives much information regard- 
inc the present condition and future prospects of agriculture 
there, is of great interest, and from it and other sources of 
information the following particulars have been suinmarised : - 
The staiile food of the native population is ricc, hut tliis 
cannot be extensively grown owing to the 

of the country. The few swamps and marshes where this fo^ 
8tu« was once cultivated have sxncc been utilised for other 
products, and the whole of the nee now consumed in the island 
Is obteined from India or Indo-China. the total quantity im- 
ported in the year 1903 being 2,2 <0 tons. 

^The food-stufis locally grown are manioc (cassava), cc>coa- 
^ ThL is very little good ^sture land, 

consequently cattle and sheep are very P‘8®’ 

f^d^stuKportedXring th/^ar 1903 were valued at 
395,679 rupees, of which nearly two-thirds was for ncc. 
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Agrieultare following is a summary of the portion of the report 

in the dealing with the investigations conducted at the botanic 

Seychelles, station, with the object of improving the agricultural pro- 
ducts at present cultivated or introducing new ones : — 

The principal products now exported from the Seychelles are 
vanilla, cocoa-nut produce, cacao, guano and coffee. Although 
since 1901 the export of vanilla has decreased both in quantity 
and value, it is still by far the most important article of 
export. The decline of this industry during the last few’ 
years is due partly to the manufacture in Europe, on a com- 
mercial scale, of the synthetical substance vanillin, which is the 
principal flavoniing agent ot vanilla, and paitly to over- 
])roduction of vanilla. (Compare Imperial Institute Jhdletin, 
A^ol. II., 1904, p. 00.) ?sot withstanding the competition 
of the Hilificial aiticlc the demand foi* the natural 
j)roduct lias not materially decreased, and consequently it is 
considered that vanilla culture in Seychelh's need not be 
abandoned at present, since the planteis’ expeiience in iis 
growth and j)reparation should enable them to compete wdtl) 
producers in other countries. 

The varied products luriiished by the cocoa-nut palm aiT 
important articles of export, so much so, that the future of 
the Colony is considered to depend in great measure on the 
development of this industry. The coast is fringed with palms, 
the flourishing condition of which bears evidence of th(‘ 
suitability of the soil to theii cultivation. Many cocoa- 
nut plantations in several of the islands are at present 
suffering from what is termed locally “ the disease.’' 
This is thought to be caused in the first place by a very small 
lieetle (probably of the Scolytidse family), followed by the in- 
vasion of beetles of the Longicorn and other families of coleop- 
tera. It is noticeable that healthy trees suffer very little from 
the attacks of the insects, and it is only after years of cultivation 
that the ravages caused by the pests are noticed. It is sug- 
gested as a possible remedy that disease-resistant plants alone 
should bo selected for propagation, and that the cultivation 
should be more carefully managed, especially as regards 
systematic manuring of the land. The total annual 
production of cocoa-nuts in Seychelles amounts to 13,000,000 
nuts. The preparation of oil, “ coprah,” ''poonac,” desic- 
cated cocoa-nut, and coir rope, yarn, or fibre, are remunera- 
tive industries which, if carried on with suitable machinery, 
would be capable of further development. The area 
at present under cocoa-nut cultivation in the Colony 
could, if necessary, be considerably increased, and it is thought 
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that in this manner the loss sustained by the cheapening of 
vanilla could best be counteracted. 

Cacao cult 1 . nation in Seychelles has been largely abandoned 
owing to the prevalence of disease amongst the plants. 1 experi- 
ments have shown that the “ Forastero cacaxi introduced from 
(Ceylon grows well, and withstands “canker” much better 
than the Caracas cacao originally cultivated in the islands. 
The canker ” disease is kept under control in Ceylon by 
simply clearing away shade trees as much as possible and ex- 
cising the bark of trees which have been attacked. The diseased 
tissue is burnt or buried with quicklime, and the trees are 
treated with Bordeaux mixture “ with a view to checking the 
spread of the dis('fi 8 e. Tlu‘ cultivation of Ffuasiero cac:io in 
Seychelles should lead to the revival of this lemuneiativi* 
industry, since the climatic conditions aie known to be 
favourable. 

The guano found in sever*il ot the islaiuh is known tc) be a 
rich phosphatic manure. It is not exported to any extent, and 
even local planters, as a general nile, do not make use of it 
on their plantations, since tliey are, as a clubs, ignorant of the 
value of this material as a fertilising agent. 

Although the climate and soil of the Seychelles are well 
suited to the cultivation of cotfee, and the Liberian variety is 
very abundant, yet some coftee, mostly of a low grade 5 is 
imported from India and Aden. The coflee disease prevalent 
in the (^lony dcK^s not aifect the Liberian variety, and it can 
be checked on the Arabian kind by the periodical use of Bor- 
deaux mixture. The development of this industry is an 
important matter for consideration. 

The re-allorestation of much ot the t^aste land in the Sey- 
elielles is a subject which is also receiving attention, and experi- 
ments are in progress wdth this end in view. The Seychelles 
cedar {Casuarina eguiseti folia) and some varieties of eucalyptus 
are very promising for this purpose, whilst other valuable 
timber trees such as the Seychelles and Cevlon “iron woods” 
{Valeria), “ Takumaka,” (Callopln/Ilum), Hcrititra, “Indian 
lilac” {Melia), teak, &c., are also making excellent growth. 

As the Crown lands are situated at different elevations, ex- 
periments are being conducted on these with a number of 
newly-introduced plants. Among these are cardamon, camphor, 
castilloa rubber, eucalyptus species, fir trees, and J ava almond. 

The Seychelles iron- wood tree {Northen seychellana) which 
grows to a height of over 60 ft., provides a valuable timber for 
building purposes and for making small waterproof vessels. 
This tree is also interesting on account of the latex which flows 
from it when tapped. The following table shows the quantity 
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■^Agrietlltlire of latex which exuded on a lainy day from a number of young 
in the trees: — 


Seychelles. 


N umber. 

Diameti rin 
inche . 

Number of 
woumlb. 

Quantity of latex. 
Cubic Centimetres. 

1 

5 

1 

5 

2 

10 

1 

10 

.3 

8 

1 

40 

4 

8 

1 

26 

6 

10 

1 

20 

6 

6 

1 

16 

7 

6 

1 

10 

8 

10 

1 

26 

9 

10 

] 

55 

10 

5 

1 

15 

11 

G 

2 

30 

12 

7 

1 

40 

13 

5 

1 

15 

14 

8 

] 

70 

16 

") 

1 

10 

16 

It 

6 

85 

17 

s 

1 1 

15 

18 

IJ 

2 

75 


A specimou of llie coagulated latex has been examined in 
Ihe Scientific and TechuKal Department of the Imperial Insti- 
tute to aseeitain \\hether it bad any of ihe properties of rubbt'^ 
or gutta-peicha. The lesults showed that the material was ot 
no commercial value. 

There are several edible fruits well adapted to the climate 
and soil of the Seychelles. Except in the outlying islands, 
where the arable soil is moie or less mixed with deposits of 
guano, theie is not much locun left in the Colony foi the culti- 
vation of heibaceous plants, which as a rule lequire good 
soil and much manuie duiing the short time of their 
growth. In the piincijial islands, w'here the soil has been 
exhausted already, it is only possible to cultivate those her- 
baceous plants which aie not benefited by large quantities of 
manure. 

The pineapple seems to be well ada])ted to these special 
agricultural conditions, its successful cultivation being, as a 
rule, more dependent on climatic conditions than on the soil and 
its treatment. Amongst the wild and cultivated varieties of pine 
available in the islands, only one is considered suitable for 
export purposes. This variety is known locally as ** Anana 
Maingard,” it compares favourably with the West Indian 

smooth Cayenne.^’ Several varieties hare been introduced 
from the West Indies, Ceylon, Penang, Mauritius and Singa- 
pore, and the most successful of these are available for culti- 
vation this year. 
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Owing to the geog^raphical position of the Seychelles Agriondilnsili^ 
the pineapplee r reduced will meet with little oompotition on intlie 
the London marhot during the principal fruiting season, which geyQ]|g||si, 
lasts from Njj^embey to J anuary . 

Many attempts have been made to exporf oranges from 
Seychelles to Mauritius or to Aden. ' The fruit intended for 
export should be picked three or four days before packing, and 
laid out in single layers so as to enable the sutface moisture to 
evaporate. This treatment preserves the good appearance and 
hardens the rind, which is then better able to resist the attacks 
of insects. It is pointed out that the oranges of Seychelles may 
be greatly improved by devoting more attention to their cultiva- 
tion. The manuring of the trees is considered especially 
important, it being necessaiy to supply each tree with a comjdete 
fertiliser each year, such im the folloAving : — 


Nitrate ef soda ... 
Superphosphate 
Chloride of potassium ... 
Sul])liato of lime 
Sulphate of iron 


l‘o^ kilograms. 

0- 246 

1- 025 
0-410 


Amongst other fruits suitable h)r cultivation in Seychelles, 
limes and bananas are suggested. 

In the Colonial Keport (No. 22), issued in 1903, Mr R. 
Dupont, Curator of the Botanic Station, Seychelles, drew 
attention to the importance of Para rubber, and the ^visabihty 
of attempting its cultivation in the Seychelles. In the 
report it is Interesting to note that, a laip numWr of P^ 
rubber plants has been introduced into the Colony and that 
these are making excellent progress, the climatic conditions 
evidently being favourable to them. 

islands number of marshy places which ^ith«h) have 
been left uncultivated, and it is m these places that the Para 
rubber tree has been found to gi jw most successfully. 

The method of cultivating cotton is well known in the Colony, 
and coSring the interest now attaching to this impoi^t 
o^ducrit is hoped that its cultivation will be revived and meet 

thTTcientific and Technical Department of the Imperial 

The “ kapok ” plant grows wild, but the low price 
product scarcely warrants its cultivation. 
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Besides the products already referred to, several others are 
noted in the report, some of which have been long established 
in the Colony. The spires, nutmeg, cinnamon, and pepper, 
thrive well on soils which are not well adapted to most omer 
produots. Further, citronella and lemon grasses, introduced 
from Ceylon, have been shown to grow well. The oils obtained 
from these grasses are increasing in value, and the cultivation 
of these plants, it is suggested, might prove a profitable under- 
taking. 


THE PEODl f^TlON OF TAXNINO MATERIALS. 

Considerable attention is at the present time being given, 
in German East Africa, to the initiation ot vhat may be called 
minor agricultural industiies. In this woik a jirominent part 
IS played by the Biological Agricultural Institute, situated 
at Amani, vhieh not only places expert advice at the dis- 
posal of planters in this German Colony, but also carries 
on agricultural investigations on ^iroducts already cultivated or 
suitable for cultivation there. The Institute issues from time 
tf) time leaflets giving information on economic plants suitable 
for introduction into German East Africa. One of these 
recently published, deals with a number of tanning materials 
which are considered Ukely to glow well in the (^olony. In the 
following paragraphs a rc^vmc of the information contained in 
this leaflet is given, which may be of interest to planters in the 
tropical and sub-tropical colonies and dependencies of the 
British Empire where the ])lants might be grown. 

Rhus Species. 

Of these plants, Nhvs coruina, yielding the well-known 
tanning material, sumach, grown in Sicily, Spain, Portugal, 
Greece and Cyprus, is one of the most important. It has been 
introduced into Algeria and some parts of Australia, and would 
probably grow well in East Africa. The plant grows to great 
advantage on sunny slopes of dry, stony and barren soil ; when 
grown on rich soil the product is deficient in tannin. The 
plants, which may be grown from seed, develop rapidly, and 
in the second year are ready for cropping. The leaves are 
separated from the twigs, dried quickly in the sun, ground to 
powder, and packed for export. After about 15 years* growth 
the shrubs cease to yield leaves rich in tannin and must be re- 
])laced by new plants. The tannin content of sumach leaves 
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vanes from 23-? " per ^ent , and occasionally reaches 30 per Tne 
cent Owing tc its freedom from object jonable colouring Ptodairltar 
matteis and its mild and soft tannage, sumach is much used of lavSlMf 
for tanning fine leathers for binding books, and these have Ihe 
advantage that exposure to gas fumes and sunlight has but 
little destructive efteet on them It is probable that a regular 
supply of good sumach from a new souice would bo welcomed, 
since much of that now placed on the market^ is regarded with 
suspicion because of the extensive adulteration practised 
Rhus semmltvta — This plant grows freely in the Himalayas 
and m Assam, but is indigenous to Japan and China 
galls pioduccd on this variety of sumach contain from 60-70 
pel rent of tmii n • These ronstitui* an important souice of 
gallotaniiic hcid now chiefly obt imed fiom the galls of iht gili” 
oak, Quertvs inficU}ria, found in Asii Minor 


Rhus leini j ia and Rhus suiculunm — Ihtst species ore in- 
digenous to lapan, and are widely distributed m other sub- 
liopical and temperate coiiiitiieB llie cultivation of the 
foiincr sptcK s has been tiled on i small scale at Sahaianpui, in 
India, but with little succesh, uid it is somewhat doubtful 
whether eitlici could be ucliTnatised m ist Afiica Ihe 
former fields the ^alenble lipm J itquci, and the liter, 
although producing a somovhat simil u substance, is culti- 
vated loi the sikc ot Its vax knouii in commerce as Japan 
vax,” uhifli IS obi lined by hot c piession of the seeds Lhe 
leaves ot Loth \ irieties eontain a small quantity of tannin 
similai to that yielded hy sumach 

Pumet Jhis , 1 int yields the valuable 

tannmp mute, i il roinn.only kuoi«vn is ‘ C an iigre, or Unuer 8 
dock ” It 18 indigenous to the souU. rn portions ot the I nitod 
States and to Cuba Tlie specus has been J " 

MadairiBcar and Algein and uouhl piobably be Burcesbful in 

sandy alluvial soil, and a htavv rainfall or aclequatc irrigation 
The seeds are planted in May and tho ^oung shoots transidanted 
i?Oc7oho?rur"iny tho rainyleason tWy ^ow ran^ 
maturity m Ap d In the succeeding Maj the plants ciie doum , 
hut the^roots^ -which constitute the i inning mattnal, are not 

SJyested till some months later When gathered they 8 W 
narvesieu nil sui Hned at (>0° C, and exported m this 

into thin pieces, rapidly p-rliaustine' the cround 

a.,. c».wiy 

resulting semi-solid soluble m water, and contains 

rae extract 8° The dried roots contain on the 

20 »T3 ”p» ci of d.p».du« » 
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the the conditions under which they have j>een grown. The yield 

VrodhetioiL of dried root varies from 10 to 20 tons per acre, and is princi- 
of ps^lly influenced in favourable directions by a good rainfall or 

VateriaU. systematic irrigation. Canaigre gives a bright orange-coloured 
leather, of good weight and toughness ; it is particularly suit- 
able for light leathers for harness. 

Ccesalpinia coriaria . — The pods of this tree, which is in- 
digenous to Central America, and is now cultivated in Java, 
India, and Australia, constitute the valuable tanning material, 
divi-divi.” The tree, which yields a profitable crop until it 
is about 25 years of age, requires a fairly dry, light soil, and 
does hest at kn altitude of from 1,500 to 2,000 feet. It readily 
grows from seed ; fhe young slioota are generally transplanted 
after about six nioiitlis, and in the fifth or sixth yeifr- eommenee 
to bear a fair quantitj’^ of “fruit,” the husks of which consti- 
tute the tanning material. In preparing the malerial for the 
market ihe pods are broken up, the husks dried in tlio sun, and 
the black seeds, which are liable to cause ferni(‘ntation of the 
tanning liquor, nunoved. Tlie American divi-divi pods are 
said to yield from ^10 to 50 per cent, of tannin, those from India 
usually contain about 00 per cent, (compare Im juried Jnsti- 
tiifc IhdhtWy 1904, Yol. II., Ko. 2, p. 92.) 

It is proposed to cultivate this tree on parts of the sea coast 
of Gorman East Africa where the altitude and soil are* suitable. 
“Divi-divi” ;vi^dds a medium, light coloured, fairly heavv 
' and firm leather, but the extent to which it cun be used is limited 
by the liability to fermentation of tanning liquors pre])ared from 
it. This tendency, for example, is stated to sciiously interfere 
with its use in India. 


UTILISATION OF MANGllOVE BAltK IN 
QUEENSLAND. 

The mangrove swamps which fringe the coast-line of most 
tropical and sub-tropical countries were formerly exploited 
almost solely for the production of fire-wood, but in recent years 
an enormous demand has sprung up, especially in continental 
Europe, for the barks of certain species of mangroves. This 
material is employed as a tanning agent for the pro>duction of 
low-grade leather. The amount of tannin contained in these 
barks varies within wide limits, but in some cases is as high as 
50 per cent., and usually dofii, not fall below 30 per cent. The 



Jan. 5, 190ft.] supplement to the board of trade journal. 


277 


BviUeHn of the Imperial 


principal centres of production so far have beei#the varioua 
hluropean settlements along the east coast of Africa, Borneo, 
Java^ and, to an unimportant extent, in India. The bark is 
either exported £ts such, or is converted into ‘‘ mangrove rutch ” 
by extraction with water and evaporation of the infusion so 
obtained until a solid extract is produced. Mangrove berk and 
extract have the disadvantage of communicating to leather 
tanned with them a disagreeable red colour to which exception 
is taken by many leather buyers ; for this reason this tanning 
material has, so far, not found favour with tanners in this 
country, but there are indications that it is beginning to come 
into use possibly because various more or less satisfactory 
methods of obviating the coloration of the leather are now 
available. 

Recently, as the result of exporimenfs rallied out by the 
Queensland Department of Agriculture, attention has been 
directed to the possibility of exploiting the mangrove trees 
which grow profusely along the North-east coast line of that 
Colony. The local tanning industry is faiily extensive, as is 
shown by the fact that about 2,500 tons of wattle bark, the 
principal Australian tanning matterial, valued at 20,0007., 
are annually imported into (iuceiislaud from Tasmania, New 
Zealand and South Australia. 

Com,parison8 of the mangrove bark obtainable in the Colony, 
with the imported wattle barks, have been made by the Depart- 
ment of Agriculture, and the results which are summarised in 
the following table show that the Queensland bark is much 
richer in tannin than the imported material : 



Mangrove 
from — 

Wattle barks imported into 
Queensland from — 


Cairns. 

Tasmania. 

Now 

Zealand. 

South 

Australia. 

Moisture 

Total ash 

Soluble ash 

Resinous matters, Rc 

Total extractive matters 

Tannin 

Non-tannin extractive matter 

9 3r> 
4-78 

1 70 
0*76 
47'iK) 
39*60 
6-70 

10-34 

2-67 

0 96 
1-40 
40-18 
29-60 
9-92 

9-53 

2 47 

0 84 
0-Hl 
39*80 
27-66 

1 11-96 

9-48 

3*83 

1-64 

1-80 

42*40 

31*26 

10-61 


At first, concessions to strip and utilise tLis bark were rrfused, 
mainly on the ground that the removal of the trees which grow 
almost wholly on lands between high and low water marks, 
would lend to greatly increased erosion of the foreshores, inth 
the result that silt and mud rfemgyed by the scour would settle 
in the river mouths and harhulE Mid necessitate dredging. 

0 2 


VrnmMm 

of 

jBBpgrovo 
Bttdk in 
QiiMuAbiiA 



278 


BUPPLKMXKT TO THE BOARD OF TRADE JOURNAL. Jaq. 6. 1R05. 


bulletin of the Impenal InstUvte. 

As the result of careful consideration*' of the problems in- 
of Tolved, a code of regulations was eveutually drawn up to 

Hillgroye meet these difficulties^ and in 1903 a first concession to strip 
Bark in mangrove bark was granted from the coast-line between Halifax 

Bnurnilnui) Johnstone River, a distance of about 150 miles. 

Later, a further concession was made, covering the coast-line 
from the Johnstone River to Double Island, north of Cairns. 

In return for the sole right to strip bark in the conceded 
areas a royalty of 5s. per ton of bark collected is charged. The 
regulations require that the exploitation be carried on con- 
tinuously, and that a strip of mangroves one chain (G6 ft.) wide 
be reserved along the foreshore of all harbours, rivers and 
creeks. 

Since the first two concessions ref (‘i rod to above were granted 
applications for other areas have been received and favourably 
considered, and it is probable th.it within the next few years 
the whole of the coast line from the 25th parallel (Hervey Bay 
and Gre.it Sandy Island) northwards to the 13th parallel at 
Princess (''hailotte Bay will be opened up for the production of 
bark. Although much of the bark will doubtless be used locally 
the possibilities of creating an export trade from so largo an 
area are great, and already sample eonsignments have been sent 
to Germ an V and have been favour.ablv received there. The cost 
of collecting and preparing the bark for the market is small, 
and it is considered that Ciueensland is in a position to com- 
pete, under favourable conditions, with many of the principal 
sources of supjdy of these and similar barks. 

THE MUSING AND PREPARATION OF MICA FOB 
COMMERCIAL PURPOSES. 

1. — General Characters of Mica. 

Owing to the increasing use of mica for various industrial 
purposes, numerous enquiries respecting its mining and pre- 
paration have been received at the Imperial Institute both 
from commercial firms in this country and from producers 
in the Colonies. It has been thought desirable, therefore, to 
prepare the present notice for general information on the 
su^ect. 

The tenn mica includes a number of allied mineral sub- 
stances, which are characterised by great fissility — laminae of 
only one hundred -thousandth of an inch being procurable from 
some varieties. Mica has a hardness of from two to three in the 
ordinary mineralogical scale, and,* is, as a rule, highly flexible 
and elfiitic in thin films. Jt% usually transparent, when in 
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thin plates, and like other transparent substances, is a bad con- 
ductor of heat and electricity. 

2. — Species of Mica. 

Mica vanes considerably in chemical eomjposition and 
physical characters. The principal species oi commercial 
importance are the following : — 

(1) Muscovite, or potash-alumina-mica.-^Typical analyses 
give the following as the percentage composition of this 
species : — 


Thoaifa^ur 

and 

of 

CoiadlMolai 

Barpofoa. 


Silica 

SiO, 

Alumina . . . 

AhO, 

Ferric oxide.. 

FeA 

Ferrous oxide 

FeO 

Magnesia ... 

MgO 

I^otash 

K,0 

Soda 

Na,0 

Water 

lioO 

Fluorine . . . 



Per cent. 

Average. 
Per cent. 

45 to 47 

46 

30 to S7 

... 33-5 

0*5 to 5 

2-7 

0-5 lo 2 

1-2 

0 to 2 

1-0 

8 to 11 

... 0'5 

Oto 2 

1-0 

4 to 0 

5-0 

Oto 1 

0*5 


If the percentage of iron rises above five, inuscovile becomes 
distinctly tinted when ])lates thicker than 0 5 millimetre (0*02 
in.) are viewed by liansmitted light. The colour varies 
through pale brown, red and yellow, to green, according to the 
proportion of ferric and ferrous oxide present. The best mica 
of Bengal shows a deep ruby tint in plates half an inch thick, 
whilst Nellore mica usually exhibits a greenish colour. Occa- 
sionally a deep green tint is shown, as in Chinese mica, due 
to the presence of an alkaline mangaiiatc. 

The lustre of muscovite varies from vitreous to pearly, and 
the hardness from 2 to 2*5. 

(2) Phloqopite, or magnesia mica, has usually a , percentage 
composition within the followi .g limits : — 


Silica . . 

SiO, 

Alumina . . . 

AlA 

Ferric oxide 

re,0. 

Ferrous oxide 

FeO 

Magnesia . . . 

MgO 

Potash 

KjO 

Soda 

Na,0 

Water 

H,0 

Fluorine ... 

F 


Range 

Average 

Per cent. 

Per cent. 

39 to 44 

... 41*5 

1 3 to 15 

... 140 

0 to 2 

1*0 

0 to 1*5 

0-7 

26 to 29 

... 27-5 

8 to 10 

90 

0*4 to 2 

1*2 

1 to 5 

... 30 

1 to 5 

3*0 


It is less elastic than muscovite, and less liable to crack 
transversely to the plane of cleavage. Offering, as it does, a 
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Q|9 Miaing ^eater electrical resistance, it is of creoiter value as an insu- 
nnA " latorl As a rule, phlogopite is coloured more deeply than 

FrOiHirSitlfin ^7 presence of the same proportion of iron 

- oxides. When the total amount of the ferrous and ferric 

^ compounds exceeds 6 per cent., a plate only 01 mm. thick is dis- 

®®*®®****^®^ tinctly tinted. If ferrous oxide is mainly present, the colour 

^^**P***®' is bottle-green, while if the percentage of ferric oxide is the 

greater the mica is red or yellow, the shade being usually darker 
than that produced by a corresponding amount of ferrous oxide. 
When the percentage of iron is under 2, and over 0*05, the 
phlogopite shows a pale yellow in a thickness of 0*1 to 0*5 
millimetres ; the colour passing to an amber shade with thicker 
plates. This is known as amber mica, and is regarded as 
especially valuable for insulating purposes. It may be 
remarked that the insulating quality of mica conttiining a 
small percentage of ferric oxide is said to be greater than that 
with a similar amount of fen-ous oxide. The silver amber mica 
from Brazil is a phlogopite, w-hich is rendered opaque bjr the 
inclusion of films of air or other gases, li is a valuable insu- 
lator, exce])t wheie it is penetrated by cracks, through which 
ferruginous water has entered and modified the surrounding 
mica — changing the colour to a deep brown, and at the same 
time rendering it transparent. Chemical analysis of such 
altered mica shows that the amount of silica, magnesia and 
potash has been diminished, and that of the combined water 
and ferric oxide increased; whilst at the same time the gases 
forming the films appear to have been absorbed by the addi- 
lional water present. Probably similar changes take place in 
the hydration of other micas. The hardness and elasticity are 
diminished in such hydrated micas. 

The lustre of phlogopite varies from pearly to sub-metallic, 
and the hardness from 2’5 to d. When the total percentage 
of iron oxides amounts to 3-5 per cent, the mica may be con- 
sidered on the border line between phlogopite and biotite. 

Biotite, or iron-magnesia-alumina-mica, varies between 
somewhat wide limits in its chemical composition, as the 
following table shows : — 

Kanpe ATeraf^e 

Per cent. Per cent. 


Silica 

SiO, 

87 to 41 

... 39 

Titanium oxide 

TiO, 

... 0 to 2 

10 

Alumina 

A1,0, 

14 to 18 

... 16 

Ferric oxide.. 

re,o, 

... 2 to 8 

5 

Ferrous oxide 

FeO 

4 to 20 

... 12 

Magnesia . . . 

MgO 

lto24 

... K-5 

Potash 

K,0 

7-5 to 10 

8-8 

Soda 

Na.0 

... 0 to 1-5 

0-7 

Water 

H,0 

... 1 to 4*5 

2-8 

Fluorine ... 

P 

... trace to 2 

1*0 
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Biotite IS usually 3eep brown, green, or black, in plates of 
thi<’knes8, and in the more ferruginous varieties 
tne tbinnest laminas may be dark green, blood red, or brown. 
The lustre is usually splendent, b^t is sometimes pearly, and 
in the case of black biotites, may be sub-metallic. Biotite is 
regarded as less suitable than the other varieties for insulating 
purposes. 

Other varieties of mica are lepidolUe, or lithia-mica, with 
from 1 to G per cent, oi lithia ; paragonitef or soda-mica ; 
zinnwaldite, or lithia-irou-inica, containing from G to 6 per 
cent, of lithia, 9 to 12 per cent, of iron oxide, and 4 to 8 pw 
cent, of fluorine; and fitch&ite^ or ohromium-niica, which is 
deep gr(»en in colour, due to the ])rcsence of from 2 to 4 
per cent, of chromium oxide. None of these, however, are 
of much value commercially. It is importaiil t(> be able to 
distinguish phlogopiie from muscovite. This is (‘asily done 
with a polarising or ])etrol()gical micr()seoj)P of the simpl^^si 
character. A plate should be peeled until it is as nearly as 
possible ()'25 millimetre (O'Ol in.) in thieknesH. It should then 
bo rotated betw’een crossed nicols. A plate of muscovite, under 
these conditions, shows bright colours, whilst one of phlogopite, 
under similar circumstances, allows only a faint greyish- white 
light to jjass. 


Mode of Occurrence. 

Mica is one of the most wndcly-distributed minerals, occur- 
ring, as it does, in the majority of igneous and metamorphio 
rocks, and in many of the products formed from their decom- 
position, but it is only in exceptionally favourable circum- 
stances that it is found of a size and quality in bo of much 
use for industrial purposes. Large plates of muscovite are 
almost entirely lestricted to coarse granite veins, in which the 
prinoiTMil constitucaits of the rock, quarto, felspar, and mica, are 
developed in crystals of excepiional size. This vein rock may 
be described as giant granite, pegmatoid granite, or, it it has 
the characieristm intergrowth of quartz and felspar, as ^nite- 
pegmatite or wgmatite. Pegmatoid granite is found in dykes or 
wkich are ysuallv associated with weat graaite m^es, aad 
are reearded as the result of the consolidation of the last remain- 
ing liquid portion of the granite. The veins may either teaverse 
the granite itself or the surrounding rocks to a considerable 
distance. In the former case they are never rich in mica, but 
when the adjoining rock is a member of the c^stalline meta- 
morphic seriL, es^cially mica schist, the conditions are much 

more favourable. . 

The following types have been definitely determined, as 
S one or another, the “country" (i.e., the 


TtontfM 

asA 

Praparatloii 

oflOtiaAir 

(krnmfiML 

Pnrpmi. 
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adjoining rocks), associated with the Indian mica-bearing 
pegmatoid-granites : — 

OompEct quartzite. 

Coarse granular quartz rock, wltli 
muscovite scaleb. 4 

Quartz biotLte (mica) schists. ^ 

Quartz schists, with mica and kyanite. 

„ „ fibrolite. 

iron ore. 

Fibrolite gneiss. 

Chiastolite mica schists. 

Quartz-epiduie-gneiss. 

Quartz-biotite-hornblcnde-rock, with 
large lumps of magnetite. 

Bpidiorite. 

Hornblende-schist, with garnets. 

There is renson to believe that some of the materials of the 
pogmatoid veins have been obtained from the rocks into which 
they have made their way, so that when the vein occurs in 
“ country ” consisting of locks rich in biotite, or other 
minerals containing a largo ])ercentagc of iron, one may expect 
to find the mica of the intrusive rock to he hiotite, and wlien in 
“ country ” formed largely of talc schists, limestones rich in 
magnesia, dolomites or ophi dolomites, the mica of the peg- 
matoid veins will probably approach phlogopite in composition. 
The mica occurs in irregular or six-sided crystals known as 
books,’’ from the facility with which they can he opened 
up into thin leaves. In some cases the hanging w\all, in others 
the foot w'all of the vein, contains the best mica, wdiilst in 
many instances the mica is distributed more or less 
uniformly through the whole width. As a general rule, the 
abundance of the mica' varies from point to point along the 
length of the vein, and the richer jiortions are continued 
downwards, usually in an oblique direction, in what are known 
as “ chutes,” or ‘‘ shoots.” 

Phlogopite and biotite comjiaratively rich in magnesia 
occur in Ceylon, not as one of the constituent minerals of a 
pegmatoid granite dyke, but in veins consisting mainly of mica, 
w'liich sometimes occupy strike or dip faults, and at other times 
are parallel to the foliation of the rock, which is usually a 
“ graiiulite ” belonging to the charnockite series of T. H. Hol- 
land, including chamockites proper and other hypersthen© rocks 
of different degrees of acidity. The veins rarely exceed 1 or 2 ft. 
in diameter, and are composed of crystals or “ books ” of mica, 
varying in size and thickness. They are inconstant in ohatac- 
ter, and pass irregularly into a fine-grained micaceous rock, 
or die out altogether. They sometimes branch, and veins 
parallel to the foliation may pass into others following joint 
planes. These mica * veins are usuallly met with near the 
junctions of the granulites with ciystalline limestones rich in 


Hornblende-schist, with scapolite. 

Pyroxene granulite. 

GranUlite (leptynite). 

Dlopside gneiss, with sphene. 

AnthophyUlte rock. 

Garnetiferous biotite gneiss (biotite 
granulite;. 

Chlorite schist. 

Talc schist, and compact potstone. 

Limestone and dolomite, with chon- 
drodite. 

Wollastonite, and tourmaline, ophi- 
calcitc, and ophidolomitc. 
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magnesia, partly in the form of carbonates and partly in that 
of silicates. Sometimes tho veins are found in the nmestone 
itsolf, but in tl^at case the mica plates are rarely large enough 
to be of comme^ial value. Phlogopi^ and biotite are also met 
with in Ceylon, in bauds of pyroxea|b-mica-rock in granulite, 
as well as in zoned dykes, but these occurrences are of little 
commercial importance. 

The mode of occurrence of the amber mica ^phlogopite) of 
Canada appears to closely resemble that of Ceylon, and accord* 
ing to Bombard t, muscovite occurs with similar associations 
at Suvi stream (Ssuwi Bach), near Mount Pongwo (Pongue 
Berg). It is not stated, however, that these specimens were 
either optically or chemically examined, and on more careful 
investigation they may prove to be phlogopite. 

In many cases, however, wlieie the choniieul and mineral 
composition of the rocks are fai^ourable, and liave^ resulted in 
the formation of mica, sulisequent changes have rendered it 
useless for commercial pur])osos. Any earth movements, 
except those of the slowest and most uniform character, wliich 
aft'ect the rocks in which the mica occurs, will ])roduc(' creases 
and cracks, which render it almost valueless ; and, as there are 
few localities which ha\e not, in the time which has elapsed 
since the original formation of the mineral, been at oim time 
or other subjected to such movements, the occurrence of mica, 
free from flaws of this description, is quite exceptional. Mica 
at the surface is also liable to be crumpled by the creep of tho 
soil or subsoil, under the influence of gravity. Again, rain 
and underground water, especially when charged with carbonic 
and other acids, or ferrous carbonate, have a very injurious 
effect on mica with which they come in contact, either at the 
surface or in the neighbourhood of cracks and fissures, such 
as often occur in veins associated with dip or strike joints. 

The Usel of Mica. 

These depend mainly on its transparency, its comparative 
freedom from liability to injury by heat or shock, its extreme 
fissility, and its resistance to the passage of heat and electricity. 

Formerly it was chiefly valued on account of its trans- 
parency, and it is still to some extent employed m place of 
glass where the use of the latter is difficult on account of 
Its fragility, or its inability to stand a high temi^rature. 
Amongst applications of this nature which still survive may 
be’ Mentioned the chimneys used with incandescent gas- 
burners, the windows of lanterns, and the peep-holes of fur- 
naces. A number of very resistant glasses have, howevCT, 
recently been put upon the marketr and these tend to restrict the 
uses of mica in these directions. 
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Mica is also used as a surface for painting, especially in 
India, it is specially adapted for lantern slides, being easily 
coloured with transparent pigments. It has been employed 
for covering photographs and pictures, and valuable historical 
documents, enclosed betii^en two thin sheets of mica, may be 
studied witHout risk of injury from handling, being at the 
same time protected from the attacks of insects, and to some 
extent Iroin fire. The use of mica envelopes has been sug- 
gested for similar purposes. Tliin films of mica are also used 
io a slight extent in 2 )hotograj)hy, as a substitute for glass 
plates and celluloid films, being lighter than glass, and, unlike 
celluloid, non-inflammable ; they have the further advantage 
that the negative may be subsequently removed, with only a 
thin carrying film of mica. For mounting soft and collapsible 
natural history specimens for exhibition in spirit, thin sheets 
of mica are admirably adapted, and no convenient substitute 
can be found w^hich will remain unaffected by the spirit and 
at the same time be transparent and soft enough to permit the 
free use of needle and thread for purposes of attachment. 
Passing reference may also be made to its use for preparing 
microscopic sections of small fossils or grains, and for various 
optical purposes. 

White mica, broken into very small scales, is used to give 
a glistening appearance to toys, wall paper, and other objects, 
whilst the still finer material has been made the basis of a 
paint. It has been proposed to employ the green mica 
fuchsite in a similar way. It may be mentioned in passing 
that a compact variety of the same mineral was in ancient 
times used for carving. 

The extreme lacility with which mica is 8j)lit up into thin 
films, and its strength and elasticity, enable it to be used in 
many cases where it is desirable to combine lightness with a 
certain amount of rigidity, as in the vanes of anemometers, 
used in testing the ventilation currents in mines. Thin films 
of mica, silvered and bent into the required shape, are also 
used as mirrors and reflectors in delicate physical apparatus. 

There are numerous applications of mica depending mainly 
on its very low conductivity for heat, and for these the ground- 
up material is usually the most suitable, though cheap mica- 
waste (scrap mica) sometimes answers the purpose. The most 
important use of the mineral coming under this head is in the 
construction of non-conducting packings and jackets for 
boilers and steam pipes. The parallel disposition of the flakes, 
perpendicular to the direction in which the heat passes, 
materially increases its non-conducting quality. Mica has 
also the advantage that it will stand any abnormal heating* 
which would carbonise packing composed of any organic 


* Prolonged exposure to intense heat, will however destroy its elasticity. 
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material, though in thfis respect it presents no advantage oyer The 
asbestos. It does not disintegrate under vibration, and being and 
comparatively soft, it will not^ if accidentalH included in a preparation 
bearing, abrade it as would inorganic “ w^ool ” formed of slag far 

or glass. It is practically free from moisture and acids, >^hicJi 
attack iron and steel, and if moisture leaks in, the mineyil is 
comparatively unalfected by it. Mica of inferior quality is ^ 
cheap enough to be used as a non-conducting layer on the 
roof of a house, to keep out the heat in tropical couniries. It 
is stated that a layer of mica-waste only a quarter of an-iuch 
thick, under a tiled roof, makes a difference of 15^ Fahrenheit 
m the temperature of the air immediately below the* roof. Its 
employment has also been suggested in sun-hats and other 
articles of clothing, as well as for bedding. 

The most important uses of mica at the present day, and 
those which absorb by far the greater part of the supply, 
depend upon its high electrical resistance, combined with its 
flexibility, and the fact that it is but little affected by sudden 
exposure to high temperatures. It is especially used between 
commutator segments in dynamos, alternators, and tr»au8- 
formers. Strips up to 7 in. or 9 in. long are employed for this 
purpose, but for greater lengths whole strips are 
t(. ^ too expensive, and it is usual to build them up cd n lorter 
pieces placed in several layers, with a total thickness ot ()-8 

millimetre (0 03 in.), so as to break joint. ,n (inns 

Thill plates of mica fiom 0-02 to 0 0 . mdlimetre (0 0008 to 
0-0024 of an in.) in thickness aie also built up with | 

cement, such as shellac, to form non-conducting «^s /.n a 
foundation of loiigcloth or paper. In the 
material, which is known as micanitc, (dieap sizes 

‘"’’The 'Cukting'^pSpertS 

superior, both in degree and form, known as 

mfoa. It can also P^duced apparatus, 

micanite cloth, which is iised f moredients such as 


ployed “ 
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and grease, as a lubricant. Anothe:^ aj)plication is its use, 
in the place of “ Kioselgukr ’’ (siliceous infusorial earth), as 
an absorbent of nitro-glycorine, the explosive thus formed 
being known as mica powder. It has been proposed to 
impregnate powdered mica w’th phenol (carbolic acid) for use 
as a disinfecting powder. A passing reference may also be 
made to the employment of waste mica as a manure for 
lightening heavy soils and producing a supply of potash. 

There are therefore a large number of applications for which 
the special characters of mica pre-eminently recommend it, and 
it is difiicult to believe that there will ever Ix' found a satis*- 
factory substitute for it. 

THE MINING OF MICA. 

The cxploitaiion of niua deposits has hilherlo usually been 
conducted on a small scale, and after a very desultory fashion, 
by persons without comjxdent knowledge' of systematic mining. 
Either open quairies have been excavated or an attempt 
has been made to follow the mineral downvards in incgular 
shafts and passages. But as the deposits occur in veins, either 
alone or associated with other substances, the most economical 
and satisfactory method of working thorn is to follow the same 
general lines, as in the case of metalliferous veins. The 
practice of sinking on the veins pursued in many localities 
causes a considerable destruction of valuable mica. A vertical 
shaft should be sunk, and cross-cuts driven, till the vein is 
reached. Levels should then be run along the strike of the 
vein, either in it or close under its foot wall, and the mineral 
should then be mined by overhead “ stoping.” In this way 
there is a clean and dry working face, in which the “ books 
of mica are readily detected and removed without damage. 
There is also a saving in the amount of dead-work, for the 
blasting is assisted by gravity, and in the case of the peg- 
matoid granite veins at least, the waste material, or “ deads,’’ 
is more than sufficient for stowing the worked-out excavations. 
An additional advantage is that the cost of hauling the deads 
to the surface is saved, and the necessary expenditure on 
timbering is much diminished. In any case it would be desir- 
able, as Holland has suggested {Memoirs of the Geological 
Surviy of India, 1902, Vol. 34, p. 40), to adopt some system of 
payment by results, like the “ tribute ” and “ tutwork ” in the 
Cornish metalliferous mines, and the bargains ” of the Welsh 
slate quarries, so that good mica should not be destroyed by 
ignorance or carelessness. For blasting purposes oi*dinary 
powder is best, as it injures the mica less than more potrerful 
explosives, but even that should be dispensed with Vhen the 
nature of the rock renders it possible, as in the case of 

artoping ” operations in some phlogopite mines in Canada, 
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and in the decomposed Jegmatoid granite veins of J^razil. As 
has been stated, niicd near the surface is usually iujured by 
the adion of rainwater and movements of the soil or subsoil, 
so that at a little depth a better quality is usually obUiinod. 
Otherwise there seems no foundation for th(' coimuon idea 
that the value of the mica increases with the depth. Flaws 
due to structural earth movements will bo just as eoiiiiuoi* at 
great depths, and the size or number of the “ mica-books ” 
bears no fixed relation to the distance below the surface. 

THE DRESSING OR rKEPAJlATION OF MICA FOR SALE. 

The leading principle which should guide owners of mica 
mines in this matter is the preparation and classihcai lOn <)f the 
mineral, so that a number ot separate products, each uniform 
in character and quality, can be placed on the market. In 
must cases a large pioportioii of the mica bi ought to the sur- 
faco has to be rejected It is ol the greatest importance not 
10 mix inferioi with better-class material, lor a package o 
mica sells approximately at the ]>rice ol its worst plates. 
Books or plates should, if necessary, bo split to remove 
damaged films or inclusions of foreign materials, and t^ 
plates^ themselves should be carefully ti mimed. I his may be 
done by ii knife or a pair of shears, or else a special cutting- 
table ot “ guillotine ” may be emplo 3 re.l, which has a long ‘="ved 
knife, working up and down on u invot, at the edge ot a solid, 
flat, horizontaf siLface. on which the mica to 
Care must bo taken that tlie knife is sharp and 1 
held close down to the table, otherwise the 
at the edge. This cutting-table is used > 

sheets of mica, or where it is desired o s+,.:«tion8 buck- 
straight lines. All portions that are spinlt 

ling, crumpling, cross cleavage, punctures, and other flaws, 

"^With^ro^^rS’ stains, some discretion must be 
It is a misl^ake to cut a good plato of mica 

spotted. It is bettor « stained ” plates, 

in a specaal class oi siiguLiy » oarv^riallv in cater- 

(See p.^88.) It is material! that all 

xng for the large „iates with deflnite dimen- 

mica should be cut into rectang ^ piglith of an inch 

sions in each direction, usually Mica in this form can 

more than an eicaet number of freight is 

be packed more cheaply an j^^^e/^ather better prices, 

correspondingly les^ It ^ in t^ 

and catalogue. 

VThiT^n best be done under water. 
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On the other hand, the “ trimmings,’’ or waste, has a dis- 
tinct though small value, and that there are occasions when 
mica of special shapes is required. Another consideration is that 
mica, “ unmanufactured, or rough-trimmed only,* ” is admitted 
into the United States at a duty of 6 cents per lb. and 20 percent. 
ad valorem, whilst “ cut or trimmed ” mica is charged 12 cents 
and the same ad valorem duty. As the result of this difference, 
in the year 1902, the last for which statistics on this point are 
available, 95*1 per cent, of the mica imported into the United 
States was “ unmanufactured or rough-trimmed,” while 
only 4*9 per cent, of “ cut or trimmed mica ” was imported. In 
fact, the latter is practically excluded from the United States 
market. This prevents the price of mica, cut into exact rect- 
angular pieces, being as much superior to that of untrimmed 
or rough trimmed mica, as might otherwise be the case. 

It is therefore doubtful whether the increased price obtained 
and the diminished cost of packing, land transport, and sea 
freight, compensate for the loss in weight if the mica is 
trimmed at the mine, unless the rates for transport and 
freight are unusually high. The relative values of the United 
States of America and Ignited Kingdom markets for mica may 
be gauged from the fact that the imports into the United 
Kingdom for 1902 and 1903 were 21,230 and 20,215 cwts., 
respectively, valued at 74,5837. and 88,4567. ; those into the 
United States of America for the same years were 17,555 and 
16,043 cwts , of the values 84,2097. and 81,0037. respectively. 

All sheets should be sjdit to the thickness of about 1*5 to 3 
millimetres (0-002 to 0-125 in.). While there is considerable 
demand for mica jilates of less than 0 square in. (37 square 
centimetres) in superficial area, the supply is often so large 
that it scarcely pays to export sizes smaller than this. Where 
local labour is cheap it is usually better to split them into 
films or flakes. t A machine has been patented for the manu- 
facture of the latter by alternately bending the plates on rolls 
and blowing away the films that are detached. 

Mica should be packed in wooden cases containing from 50 to 
200 lbs. No paper or sacking should be used unless it be neces- 
sary for the purpose of separating different qualities or sizes. 
The plates should be placed one nat on the other till the top- 
most is slightly above the sides of the box. The lid should 
then be nailed down so as to compress the plates tightly 
together and prevent them from moving. The class and size 
of the mica in each case or part of a case should be exactly 
stated. 


• This is interpreted as including mica trimmed with irregular outlines, or so as 
to form only rough rectangles. 

f Special knowledge is, however, required in directing these operations if the 
product is to have a commercial value. 
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CHARACTERS OK THE LEADING COMMERCIAL VARIIirriES OF MICAS. 

Muscovite, 

The main divisions correspond, on the Tvholc, to variatiivns 
in colour. These are again divided into clear, slightly-stained, 
and stained. The “ clear being quite free from spots, and the 
“ slightly stained ” having very few, say one or^two stains in 25 
square centimetres (4 square in.). Those having more are classed 
as stained. It has been stated that slightly stained mica is worth 
about half the price of the clear/’ other things being equal ; 
and the stained, one-quarter in the case of small j^lates and 
one-eighth in the case of large plates, but no mb' can be laid 
down as the relative value of ditferent qualities is continually 
changing. 

The price per pound increases rapidly with the area, and, 
especially in ti.e case of plates purchased for el'^'ctrical pur- 
poses, still more with the length. The grades, according to 
sizes, are approximately as follows : - 

Specials over 36 sq. inches (225 sq. cenits.) 

No. 1 ... 24 to 36 sq. inches (150 to 225) sq. wmts. 

No. 2 ... 15 to 24 „ (91 to 150) 

No. 3 ... 10 to 15 „ (62 to 94) 

No. 4 ... 6 to 10 „ (37 to 62) 

No. 5 ... 3 to 6 „ (19 to 37) 

For the purpose of ascertaining this area, the mica is placed 
on a plate ruled in square inches or square centimetres in such 
<1 mauuei as to make it possible to estimate the maximum 
rectangle it will include. 

With the same area long plates usually fetch a better price 
than those with equal length and breadth, whilst rectangular 
plates are, as stated above, woith more than those trimmed 
irregularly. Plates cut to a spec'al required shape also tet^ a 
better price ; smaller fragments than those mentioned above 
are known as scrap mica, and fetch low'er prices, \^hic in many 
cases scarcely cover the freight and othei charges. 

The chief varieties of muscovite arc ruby, from Bei^al, 
Nellore, the Nilgiris, and Brazil; bro^, 

Africa; yellow, from Bengal; green, from Nellore, German 
East Africa and Brazil; and white mica from Beng^. 

The dear ruby mica, if it is to fetch the highest ?«***> 
should have the following characters. fO oTin ) 

faint ruby tint in plates approaching a 
in thickiless. but should be quite clear and 
It should be app^ently colourless m 

that thickness. The plane of cleavage must ^ 

except perhaps for a very slight and uniform undulation. 
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The mica must be perfectly fissile,* films O' 01 millimetre 
(0*004 in.) being produced without much difficulty, and 
it must be flexible and elastic, in fairly thin lamin®; for in- 
stance, a plate 0*1 millimetre (0*004 in.) thick would bend 
without cracking or appreciable buckling round a cylinder 25 
millimetres (1 in.) in diameter, and on being released after half 
a minute, should regain as nearly as possible its original plane 
8urfa;ce. The lustre must be “ splendent,’’ that is to say, equal to 
that of the most highly polished glass. 

Slightly stained mica ^oiild, except for the few spots due to 
inter-laminar inclusions, have the same characteis as the clear 
mica. 

Stained mica is not only doprocialod by being considerably 
stained with iiiter-laininar inclusions, but is usually soni(»what 
hydrated, softoi and less elastic. It is of considerable value as 
an insulating material. 

The ruby mica of the Kilgiris differs from that from Bengal 
by the })lane of cleavage not being quite so good, though the 
flssility is greater. Yellow mica is as valuable as ruby mica, but 
is less common. The green mica from Isellore (Madras) and the 
green and brown micas from German East Africa are rather 
deeper in tint, but otherwise similar to the ruby mica of Bengal. 
The green Kellore mica is, however, more liable to crack when 
manipulated. All these micas, wdien sufficiently clear and not too 
deeply coloured, are in demand where tran8])arency is required, 
as in lamp chimneys, stove windows, and supports tor natural 
history specimens. The ruby and yellow^ varieties fetch the 
highest prices. 

White mica is a muscovite from Bengal, which is cloudy, 
“ mealy,” or pearly from incipient decomposition or inter- 
laminar inclusions of gas, and is softer than ruby mica and 
less valuable but is worth more than stained ruby. 

Green hydrated mica is a mica from Nellore, which is softer 
than the ordinary green mica from that place. It is in some 
demand for electrical purposes. 

Where mica is to form part of a surface subject to 
moving friction the mica must not be too hard or it will 
not wear away as fast as the copper conductors beside 
it, which are subjected to the same friction, nor must it 
be too soft andvwear away more quickly than the copper, for in 
either case sparking will result. To be of the correct hardness 
it should be just scratched by the dry thumbnail.* Some of the 
Bengal micas are well suited for the purpose, but as a rule 
phlogopites are preferred to muscovites, which are more liable 
to emek and split. 

Immediately after washing, the nail is distinctly softer than when quite dzy. 
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Fhloijojpite. XbO 

The colourless phlogopito is rarely met with in large ]ilat08. and 
The amber coloured plilogopites, on the other hand, arQ often Pre]^ara^Oli 
found in good plates in Cochin (India), Ceylon. Canada, and ofXiettfbT 
Brazil ; they are in great demand for electrical purposes. The 
amount of colour is not so important as with mii^covites. ae they 
lire exclusively used for electrioal ])urpo8es, for which their insu- 
lating qualities, their freedom liom eiacking and splitting, and 
consequent uniform wearing render them especially ^aluable. 

I’hey are classified into lip;ht and dark amb^^r mica and silver 
amber mica The Biazilian silver amber mica is, in ‘>pite of its 
being rather hard, in much demand for insulat’ng purposes. 

The plates are, as has been said, sometimes penetrated by cracks, 
in the neighbourhood ol which aie the hlo^\ll tiansparent 
stains alreadv referred to, which much dimniish tlo' electrical 
resistance. An amber silver phlogopito is also o\)t.uned from 

the Arctic regions. ^ . 

Tke value of phlogopite vanes -nilh its size, Im'doui from 
flaws or stains, hardness, piano of oleavape and oilier charac- 

^'"IhotU.s fetch cemparatively low priees, 

for insulating purposes, since they are too hard a 

perfect planes of cleavage. 

In the preparation of Ihis eoasi.ini 

mmle to th Geoloqica! Survey of 

Mica “kiV ‘part II. ]>• H. 1302); to the report of 

IndtOf vol. AAAJ-V., » 1 a ration It f ports ^ 

Mr. A. K. Coomaraswamy f '1. Kifhur.; 

1903,^ The Mniera i,, 

Scott s paper On the Uccut _^ of the lM-,on 

Preparation for tiie Maruei v 1902-3); and to par- 

o/ y<mn» thrSplri'a Inrttote from coounoreW 

much valuable information. 


the MANUFACTUEE of coke in INDIA. 

• 1 VT 1,0,1 in the “ Eecords of the 

li o, .^cle T* 

Sri; ISp. «» 
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it is only rarely, as in the case of the Anchor ovens introduced 
by Dr. Saise at Giridih, that any attempt is made to utilise 
the full heating power of the waste gases. As a consequence, 
there is a waste of coal due to the consumption of a portion of 
it in the firing, an undesirable increase of the ash percentage 
in the coke formed, and a loss of the valuable volatile con- 
stituents. 

It was pointed out by Major Mahon, in a report dated 1899, 
on the manufacture of iron and steel, that the coke produced 
in India was of a very inferior quality, but if care were taken 
in selecting the most suitable quality of coal, and submitting 
it to a preliminary washing, coke containing not more than 
from 12 to 16 per cent, of ash could be produced. In com- 
parison with l^nglish coke, even such a quality would be 
inferior, but it is probably bettor than the coke now generally 
produced in India. With the object of determining the value 
of Giridih coal for coking, two samples were tested in a 
Simon Carves oven, with the following results: — 


Volatile j 
matter, j 

Coke. I 


Sample No. 1 
per cent. 


Ammonia water ... 1*70 j 

Tar 6*00 V 

Gas and loss ... 14*20 ) 

Fixed carbon ... 62*97 I 

Ash 1513 I 


Total. 

Sample No. 2 
per cent. 

Total. 


0*91 ) 


21*90 

7*62 [ 

22*78 


... 14*25 1 


78*10 

... 65*03 1. 
... 12 19 f 

77*22 


These results may also be given in the following form in 
which they are more readily comparable with the similar infor- 
mation relating to the coking of British coals. 

Sample No. 1 Sample No. 2 

yield per ton. yield per ton. 

Gas 9,944 cub. ft. ... 10,231 cub. ft. 

Ammonia (Calculated as am- i 6*9 lb. ... 7*0 lb. 

monium sulphate) ... ( 26*8 lb. ... 27*4 lb. 

Crude benzole ... ... 8*57 lb. (0*96 galls.) ... 7*1 lb. (0*8 galls.) 


The yield of gas, as might be expected from such highly 
bituminous coals, compares favourably with that obtained in 
practice. The yield of ammonia from British coals is, how- 
ever, seldom less than 20 lb. per ton. The cost of putting 
down at Giridih either the Coppee “ recovery ” ovens or the 
Simon Carves plant is estimated at 910Z. and 911Z. respectively 
per oven. To deal with 600 tons of coal per week would involve 
a capital expenditure of 15,483Z. and 16,400Z. using these two 
ovens respectively. The increased profit from the recovery of 
by-products, and better yield of coke, is estimated at 4,033Z. per 
annum, with a production of 20,000 tons of coke from 30,000 
tons of coal. 
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NOTICES OF SOME RECENT UNOFFICIAI 4 
PUBL.ICAT10NS. 

{AU these books have been added to the Imperial Institute Libi'ory.) 


The Chemistry of Gas Manufacture. A Practical Handbook 
on the Production, Purification and Testing of Illuminating and 
Fuel Gas, and on the Bye-product‘s of Gas Manufacture. By 
W. J. Atkinson Butterfield. Third Edition, with illustrations. 
Volume I. Materials and Processes. Pp. x. + 257. (Tiondon: 
Charles Griffin & Co., 1904.) 

This work gives an account of the lav materials used m 
gas manufacture, tbeir chemical composition and men hods of 
analysis, the production and purification of coal gas, and the 
manufacture of carbuxetted water gas and oil gas. A descrip- 
tion is given oi the various methods employed for enriching or 
increasing the illuminating power of gas. Ihe book contains 
a number of illustrations and diagrams. 

The Guide to South Africa. 1904-05. W A. Samler 

Brown and G Gordon Brown, for the Union-Castle Mail Steam- 
SrCoCny. Limited. Pp. 477 Ixiv. (Uondou : Sampson 
How, Marston & Co. Twelfth Edition.) 

It is stated in the preface that the object of this book is to 
present fn a condensed and easily intelligible form 
rXmaJfon necessary to tourists, sportsmen, invalids and 

and cost of ^Vie country are described in 

The conditions of 

detail, and illustrated by i P are similarly treated, 

zones. The physical features statistics of ihe 

The area, population, j followed by more de- 

seyeral colonies are principal industries and on such 

tailed information on t e p land irrigation, rinder- 

topics as immigration, ^quisit oWland,^^^!^ 

pest, &c. “tport ” are practical notes on nature 

Under the heading of ®P . starting points, and 

and cost of outfit and **1^^?. principal animals hunted in Ae 

the first portion of the book. 
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The second part is entitled “ Eoutes and Gazetteer/' and 
containri the infonnation required in a guide book, arranged 
in form suitable for reference, and illustrated by a series of 
maps. 

Indian Art at Delhi, 1903. By Sir George Watt, C.I.E. 
Indian Government, Calcutta. 

This book was issued as the official catalogue of the Art 
Exhibition which foimed part of the Coronatioii celebration at 
the Delhi Durbar, and contains a list of the more striking ex- 
hibits in each sub-division of the various classes of art products 
shown, but in addition an account is given of the more note- 
worthy art industries in India. Under metal wares, to give a 
few instances, there are notes on lac-colouring practised at 
Moradabad, Jaipur enamelling on gold, ^Niello wax© from 
Burmah, and varieties of silver ornamentation from Kashmir. 
The produciion of Niello ware is a cruft which only survives in 
one or two localities of Burmah. On pure silver “ the pattern 
is punched, then chased in order to lower the background of the 
design, and the hollows thus produced are loaded with an 
amalgam of lead 2 parts, silver 1 part, and copper 1 part. The 
article is next placed in a charcoal furnace on which fragments 
of cocoanut shell have been placed to give dense black smoke. It 
is there retained until the materials fuse and unite with the 
silver. llie flux employed is a mixture of borax, crude 
sulphate of ammonia, and sulphur. The excess colouring 
maUer is then rubbed off and the silver polished, when the 
design, in bright silver, appears on a black background. Niello 
may thus be regarded as a form of enamelling." The methods 
of damascening and manufacturing encrusted wares are 
described at some length. 

Under Pottery the author supplies information about the 
various forms of pottery, the substances used in the preparation 
of varnishes and colour, and other technical details. 

A number of examples of wood-carving from different 
provinces were shown. The leading characteristics of the 
different styles are analysed, a subject which could only be 
disenssed at considerable length. In some cases interest 
attaches to the wood which is used. In the Punjab the flat 
relief is suited to deodar; the deeper carving of the United 
Provinces and Oudh is effected in rosewpod apd saj, in Central 
India the woodwork is crude and gives place to stone-carving, 
as the “ babul " is the only available timber tree. Sandal wood- 
carving, although practised in many parts, of India, is espte^ially 
typical of Mysore and Southern India, where, in addition io 
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relief carvinp*^ it is used for figures, but is rarely employed 
for pierced tiork such us indicated in the spandril sho^n; for 
the deep carding, which is characteristic of Burmah, {►'ak is 
employed. 

In the description of cotton texiiles mention is made of the 
Dacca muslins, of which a fair assortment^ was shown, and of 
the figured muslins known as jamdani.^ : silk manufactures 
include brocades in pure silk, amrus, and those called Jcinkhahs, 
in which gold wire is used as a special weft along with silk or 
as special warp threads. The chapter on embroidery contains 
an account of the different stitches employed, discusses net- 
work and lace, applique work, and gold and silver 
embroidery, a craft quite distinct from the methods of using 
these metals in the production of Icinkhahs. 

Mr. P. Blown has contributed to the book a niimlier of draw- 
ings of craftsmen at work, and has also prepart'd the account 
of the loan collections. The large number of illustrations 
which are included help materially towards a better apprecia- 
tion of the specimens. 


Lectures on Iron-founding by Thomas Turner M.Sc., 
A..U.S.M., F.l.C. Pp. 132. (London: Charles Gritiin & Co., 

1904.) 


This book is a reprint of live lectures on iron-founding, 
delivered by the author at the TTniversity of 
The matter is arranged to suit the artizan, and deals , 

the conditions necessary to produce good iron and sound 


* Lectures I II., and III. relate to the manufacture of pig 
iron from its ores md the constituents of the metal so produced. 

di. Witt tt, -luns of S rf 

and other furnaces preparatory to casting and the making o 
moulds Lecture V. concludes the volume with an account of 
the tests, both ehemical and physical, 

iron in order to judge of its quality detects. 

The book contains 53 illustrations and diagrams. 


Nature Teaching ; based oton the 
Agriocltube. For the use of Schools. y ^ q g yiifi , 
F.I.O., F.C.S., and William G. Fre®®*”- fpS'i 
Pp. xi. -b 193. (London: John Murray, 1904.) 

Great interest was aroused ^.*^0 


NotioeB^ 
some repent 
TJnoffloial 
Publica- 
tions. 
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difEused over the country, the exhibits l^eing of high merit and 
coming from schools of all classes. 

The authors have written this book with the object of shaping 
the courses of such study both in primary and secondary 
schools; it is designed to be used as a text-book in the latter, 
and in the former to assist the teachers in formulating their 
teaching. The chapters deal with the seed, the root, the stem, 
the leaf, the soil, plant food and manures, flowers and fruits, 
weeds, and animal pests ; each comprises an explanatory portion 
followed by full directions for practical work. 
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